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9nt*o<ILictio4t 

This publication contains complete descriptive infor¬ 
mation and maintenance data on models shown below. 
The suggested maintenance procedure given will assist 
in obtaining continued economical and trouble-free 
operation. 

As in previous manuals, this book is conveniently 
arranged in groups. A quick index appears on Title page, 
and each group throughout book has black tabs showing 
these same numbers. 


Vehicles covered by this publication are as follows: 

Models PGG, PDG - 37 & 41 


SeSual ftumJte/i JloccUio+U. 

Delay and confusion can be avoided when correct The following illustrations show where numbers 
serial numbers of vehicle are specified on parts appear on this particular model. (Serial numbers 
orders and corresponaence. shown in these pictures are only typical and therefore 

must not be quoted.) 



Engine Number (Diesel) 

Plate on left hand side of 
•ngine. 



Chassis Number 


Engine Number (Gasoline) 


Plate on inside of body, above 
or below windshield. 


Plate on left hand side of 
engine. 


This publication is identified by a Form Number. 
Pecify this number in all references to this book. 


FORM No. X-4031 
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Printed in U. S. A. 













WARRANTY 


Yellow Truck & Coach Manufacturing Company's products are sub¬ 
ject to the following warranty: 

Warrant each new commercial motor vehicle manufactured by us to be free from 
defects in material and workmanship under normal use and service, our obligation under 
this warranty being limited to making good at our factory any part or parts thereof 
which shall be returned to us with transportation charges prepaid, and which our exami¬ 
nation shall disclose to our satisfaction to have been thus defective provided that such 
part or parts shall be so returned to us not later than ninety (90) days after delivery of 
such vehicle to the original purchaser, and that at the time of such return, the said vehicle 
shall not have been operated in excess of five thousand (5,000) miles. This warranty is 
expressly in lieu of all other warranties expressed or implied and of all other obligations 
or liabilities on our part, and we neither assume nor authorize any other person to assume 
for us any other liability in connection with the sale of our vehicles. 

This warranty shall not apply to any vehicle which shall have been repaired or altered 
outside of our factory in any way so as, in our judgment, to affect its stability, or reliability 
nor which has been subject to misuse, negligence or accident, nor to any commercial 
vehicle made by us which shall have been operated at a speed exceeding the factory 
rated speed, or loaded beyond the factory rated load, capacity. 

We make no warranty whatever in respect to tires, rims, ignition apparatus, horns or 
other signaling devices, starting devices, generators, batteries, speedometers or other 
trade accessories inasmuch as they are usually warranted separately by their respective 
manufacturers. 
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Models PGG-37 and 4| 


Wheel Base - PGG 37- 240" 

PGG 41- 264" 

Engine Model-707 

Bore-5" 

Stroke-6" 

Piston Displacement - Cu. In.-706.85 


CAPACITIES 

Fuel Tanks (Gals.) Does Not include Air Conditioning- 


- 120 

Engine Crankcase (Qts .)-24 

Cooling System (Includes Heating System) 

Model PGG 37 - Qts.-. 68 

Model PGG 41 - Qts.- 69 

Transmission (Qts.)-9-1/2 

Rear Axles (Qts.)-9 

Models PDG-37 and 41 

Wheel Base - PDG 37-240" 

PDG 41. 264" 

Engine Model-6.71 

Bore-4-1/4" 

Stroke-5" 

Piston Displacement (Cu. In.)-426 


CAPACITIES 

Fuel Tanks (Gals.) Does not include Air Conditioning- 


- 120 

Engine Crankcase (Qts.)-27 

Reserve Oil Tank (Qts.)-12 

Cooling System (Includes Heating System) 

PDG 37 - Qts- 63-1/2 

PDG 41 - Qts.---64-1/2 

Transmission - Qts.-9-1/2 

Rear Axle - Qts.-9 


Governor Settings 

Diesel and Gasoline Engines 


Axle Ratio (Standard)-3.5 to 1 

1st, 2nd and 3rd Speed-1850 RPM 

4th speed--1650 RPM 

Axle Ratio (Special)-3.15 to 1 

1st, 2nd and 3rd Speed-1725 RPM 

4th Speed-1550 RPM 

Axle Ratio (Special)-4.09 to 1 

1st, 2nd and 3rd Speed-1975 RPM 

4th Speed-- RPM 
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Instructions and Illustrations Covering Various Units 
in These Vehicles are Shown in Following Groups: 


Group llarae 

Front Axle- 

Rear Axle- 

Body- 

Brakes- 

Clutch- 

•-•Cooling System- 

Wiring- 

Starting Motor and Battery- 

Distributor,Coil and Spark Plugs 

Generator and Control- 

Lighting Equipment- 

Misc. Electrical Equipment- 

•^Engine (Gasoline)- 

*Fuel System (Gasoline)- 

Lubrication- 

Springs- 

Steering Gears- 

Transmission-- 

Propeller Shafts- 

Wheel, Hubs and Bearings- 


Group I!o. 

—1.7601 

--2.10281 

--3.1701 

--4.10401 

--5.8401 

—6.7301 

-7W.0001 

-7S.0001 

-7D.0001 

-70.0001 


tratec In 
with rect 
; ; wheel be a 
.are di ;u 


t.. ...steering 
* 

and 3 i 1; 

. .. .2nd A] ;ni 
p?“ont p»»n 
r'-^isted at 


7L.0001 


7M.0001 

-8.7101 

12.8901 

13.371 

15.6381 

16.7701 

17.11101 

13.7101 

19.9101 


NOTE: Instructions and Illustrations applying to Diesel 
engine operation,including basic engine, fuel and cool¬ 
ing systems, are shown in Diesel Operating Manual. 
Specific references to Diesel operations are made in 
other groups when necessary to distinguish betv<een Diesel 
and gasoline engine application. 


fit tin, 
p&i c. 
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fyn&ni Axle 

Instructions and Illustrations in this Group Apply to Following Subjects: 


Front Axle Assembly 
Axle Center 
Steering Knuckles 
Stop Screws 


Tie Rod 
Lubrication 
Front End Alignment 
Specifications 


Instructions Applying to Related Parts of the Front Axle will be Found in Following Groups: 


Name Group No. 

Front Wheels, Hubs-19.9101 

Front Brakes-4.10401 

Steering Connecting Rod-16.7701 


Name Group No. 

Front Springs-15.6381 

Shock Absorber-19.9101 

Steering Gear-16.7701 


Front Axle Assembly 


Front Axle Center 


Front axle assembly discussed and illus¬ 
trated in this group is Reverse Elliott type 
with rectangular axle center. Hubs, wheels, 
wheel bearings, tires and other related parts 
are discussed in other groups of this book 
as listed above. 

Specifications and important service data 
are listed at end of group. Fig. 1 shows 
relative position of component parts of 
steering knuckle and steering arms. Figs. 2 
and 3 illustrate tie-rod assembly. Front 
End Alignment Chart illustrates typical align¬ 
ment points keyed to alignment specifications 
listed at end of alignment section. 


Removing Axle Assembly 


If facilities permit, front end of bod; 
can be hoisted high enough to permit remove: 
# ent ire axle unit (including springs) how- 
V6r ' it is recommended that springs be re¬ 
moved f rom axle at apring c ii ps and axle unii 
withdrawn from vehicle in following manner: 
oist up front end of vehicle tQ fcake loa£ 
off springs. 

2- Remove spring center clips. 

i‘ 3Pring Center lubricatior 

mgs. These fittings are screwed int< 
4 . center on under side. 

:1, rod a ” r * a ^ Sir li ’ ne3 and steerin S connectinf 

§ remove d wieels°. r jaCk Und6r ^ 

When axTe^ 611 withdrawn from vehicle. 

;T- -nuts shoul d 1S H re : nStaUed ’ the sprin 6 cli{ 
%}.: the same de<r 6 lghtened equally and witl 

1. ing of clip r nu t ° f effort - °neven tighten- 
P nuts will effect axle caster. 


Front axle center or I-beam which has been 
twisted or bent more than 5° from original 
shape, should be replaced with new part. 
Experience has shown that axle parts which 
have been twisted or bent more than 5° are 
generally distorted beyond their material 
elasticity limits. As a general rule, when 
an extreme bent condition exists, minute 
fractures hardly visible, will occur. Failure 
under ordinary operating conditions usually 
result. 

The straightening of any axle forgings must 
be performed by mechanics who are thoroughly 
familiar with such operations and the use of 
special straightening tools. 

USE OF HEAT 

Application of heat to assist straightening 
operations weakens the material strength of 
all axle forgings. ALWAYS STRAIGHTEN FORGINGS 
- COLD - UNDER NO CIRCUMSTANCES SHOULD HEAT 
BE APPLIED. 

CHECKING AXLE CENTER 

Axle center may be checked for twist with 
alignment instruments or on bench as illus¬ 
trated in Alignment Chart. 


Steering Knuckle 

Each steering knuckle is mounted to and 
swivels cn axle center end with king pin 
as illustrated. Steering knuckle body is 
bushed for king pin at lower end and for pin 
bearing sleeve at upper end with bronze 
bushings, line reamed after assembly to dimen¬ 
sions listed in "Specifications". 
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SECTIONAL VIErf 


1. Rut 

2. Seal Retainer 

3. 011 Pelt 

4. Sleeve Eushlng 

5. Pin Bushing 

6. Steering Arm 

7. Steering Knuckle L.H 

8. Steering Arm Nuts 

9. Tie Rod Arm L.H. 

10. King Pin 
11.Shim 

12. Thrust Bearing 

13. Thrust Washer 

14. Pelt 

15. Retainer 
16.Spring 

17.Axle Center 
18.Stop Screw 


Fig. 2 Front Axle Parts and Sectional View, 
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When installing new uuauiuga, ruuuu un 
edges slightly, then place in position with 

oil holes lining up with lubrication fittings. 
Press in square with arbor press - do not 
drive in with hammer. 

Line-ream bushings after installation in 
knuckle body. Use regular two stage reamer 
or one with pilot bar. Flutes of reamer 
should be long enough to finish ream both 
bushings in one operation. Flush off all 
shavings - then lubricate liberally with 
regular chassis lubricant. 


STEERING KNUCKLE PIN 

Steering knuckle pin is tapered to register 
with tapered portion of axle center end. 
Upper portion of pin is mounted in a steel 
bearing sleeve which fits into upper knuckle 
body bushing. When nut at top of pin is 
drawn tight, pin seats firmly in taper of 
axle center end. 

Felt oil seal and retainer cup at bottom 
of pin is held in place with snap ring which 
fits into grooved section of pin. Upper oil 
seal and retaining ring is held in place by 
king pin nut. 


REMOVING STEERING KNUCKLE ASSEMBLY 

Steering knuckle assembly may be removed 
from axle for repair purposes without necessity 
of withdrawing axle unit if desired. 


1. Jack up front end of vehicle. 

2. Remove front wheel, hubs, drums, br. 
shoes and attaching parts. 

:/• D *® oonn ect tie-rod and steering connect 
rod at knuckle. 

Back off nut on upper end of king p 

nul C -?v. be loosened wit B sharp blows 

nut \ bra3S ° r babbitt hammer. Rem, 
nut and drive pin out . 

' ahiir kn “ Ckle> thrust bearing, washe: 
shims, and oil sea i 3 . 

steering knuckle assembly 

A 11 . part3 for wear. Renew , 

ret ai - f nece33ary> Asgemi 

Pn to axle center in order giv< 
parts liberally at assembly 

^nrA 81 ’ retainer . and snap r: 
t , Pin(14 ’ 15-and 16-Fig. - 

bearing and thrust was! 
°n knuckle (is and 13> Pig . . 


Insert pin through bottom temporarily. 

3. Jack knuckle up just enough to put load 
on thrust bearing. Check clearance be¬ 
tween upper face of axle center end and 
knuckle to determine shim thickness neces¬ 
sary to keep up and down movement within 
limits listed in "Specifications". 

4. Partially withdraw pin to permit insertion 
of necessary shims (See "Specifications" 
for shim sizes). 

5. Install bearing sleeve (4 - Fig. 1) over 
upper end of king pin. 

6. Install top oil felt and retainer (2 and 3 
Fig. 1). Draw nut down firmly so that pin 
seats in tapered portion of axle center end. 

7. Clean and lubricate wheel bearings as des¬ 
cribed in "Wheels and Bearings" group 19. 

8. Install hubs, bearings, and brake parts. 
Adjust brakes and wheel bearings as des¬ 
cribed in groups 4 and 19 of this book. 


Stop Screws 


Adjustable stop screws installed in axle 
center ends at steering knuckles limit turning 
angle of front wheels. The primary purpose 
of these stop screws, when correctly adjusted, 
is to prevent steering gear mechanism from 
bottoming when wheels are turned at extreme 
angles. These screws also prevent tire inter¬ 
ference with chassis or frame. 

The adjustment of stop screws is an important 
operation. If stop screws are adjusted to 
provide excessive clearance, the normal 
turning radius may be decreased. If the 
clearance is not sufficient, the angle of 
wheel on a turn will be excessive. Such a 
condition will cause steering mechanism to 
bottom and result in damage to that unit. 

Stop screws should be adjusted to provide 
at least 1/2" clearance between extreme portion 
of wheel and nearest chassis point. Stop 
screws should be adjusted with steering con¬ 
necting rod disconnected at axle. Wheels 
should then be forced to extreme right and 
screw adjusted to allow 1/2" clearance. Then 
screw should be backed out 1 or 1/2 turns. 
Repeat on left wheel. Connect steering con¬ 
necting rod to axle arm. 

With stop screws adjusted in this manner, 
they will contact steering knuckles before 
extreme left or right position of steering 
gear is reached. 
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Tie rod end assemblies are threaded into 
tubular portion of rod, and clamped to 
threaded portion with two clamp bolts. The 
rod proper has right and left hand threads 
to facilitate adjustment. 

End assemblies are ball bearing type and are 
self adjusting for wear. Lower end of ball 
stud forms inner case for two rows of ball bear¬ 
ings. Spring at lower end of stud maintains 
constant ball clearance. The end assemblies 
are serviced complete or can be disassembled 
for replacement of worn parts. (See Fig. 3). 

End cap is threaded into body of end assembly 
and can be removed after cap lock and screw 
is withdrawn. End assembly can then be com¬ 
pletely disassembled after steering arm is 
removed from stud. 

Before reassembling, examine all component 
parts carefully, and replace worn parts. If 
necessary to disassemble end for replacement 
parts ,dust shield pad should always be replaced. 

End cap should be drawn up to seat firmly 
against edge of outer bearing race. NO AT¬ 
TEMPT SHOULD BE MADE TO COMPENSATE FOR WEAR 
OF BALLS BY SCREWING END CAP INTO HOUSING. 
End cap merely holds parts in place and any 
attempt to tighten cap to compensate for 
wear will result in failure of engine assembly. 
When cap is screwed into place make sure that 
dimension of 1/32" exists between outer surface 
of cap and body as illustrated in Fig. 2. 
TOE-IN ADJUSTMENT 

When necessary to change length of tie rod 
assembly for toe-in correction, loosen clamp 
bolts at each end of tie rod. Rod can then 


■ Th 


1- End Cap Assembly 

2- Ball Stud Pivot 

Pin Spring 

3- Ball Stud Pivot Pin 

4- Ball Stud Bearing 

Ball 

5- Ball Stud 

6- End Cap Lock Screw 

7- End Cap Lock 


Housing Clamp Bolt 
Ball Stud Bearing 
Ball Cup 

Tie Rod End Assemb] 
Dust Shield Pad 
Dust Shield Cup 
Dust Shield Cap 
Ball Stud Nut 
Clamp Bolt Nut 


Fig. 3 Tie Rod End Assembly Showing Relative 
Position of Component Parts 


Lubrication points on front axle P® : 
discussed are as follows: 

1. One lubrication fitting at upper and 1°' 
part of knuckle on each side (total 
four fittings). 

2. One lubrication fitting at top of tie ) 
end on each side (total of two fitting' 

Lubrication points on front springs, wb' 
bearings, and front brakes are described 
their respective groups (groups 15, 19 and T 


X l/32" N 
CLEARANCE 
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FRONT END ALIGNMENT 


Camber - means no inclination - wheels are 
held in vertical plane. 

NEGATIVE OR REVERSE camber - is an inward 
inclination of wheels at top. 

FRONT AXLE CASTER is the amount in degrees 
that steering knuckles are tilted toward 
front or rear of vehicle. 

POSITIVE caster is inclination of knuckles 
toward rear of vehicle (See "N" on Chart). 
ZERO caster is vertical position of pins. 
NEGATIVE or REVERSE caster is an inclination 
of top of pins toward front of vehicle. 
KING PIN INCLINATION - amount king pins are 
inclined inward at the top (See "D" on 
Chart). 

STEERING GEOMETRY - the mechanics of keeping 
front wheels in proper relative alignment 
as wheels are turned to extreme right or 
left. 


The deflection of tires under weight ol 
vehicle, vibrations of chassis and steering 
parts due to irregularities of road, and 
other normal physical actions and forces, 
will tend to produce forces of sufficient 
magnitude and frequency to cause misalignments 
in front end system. 

In order to prevent undesirable effects of 
these normal forces, it is important that 
various factors of steering system be properly 
balanced, and that all units comprising the 
front end and wheel suspension systems be in' 
good mechanical condition and adjustment. 

In brief, instructions relating to front 
end alignment outlined in this group should 
be carefully followed as well as instructions 
covering other related units such as steering 
gear, wheels, brakes, and tire inflation. 
These related instructions will be found in 
their respective groups i.e. "Steering Gear", 
"Brakes", and "Wheels". 

The service man should be thoroughly versed 
with basic factors of steering and front end 
systems in order to logically diagnose and 
correct misalignments. In addition to a 
thorough knowledge of systems and the adher¬ 
ence to alignment specifications listed in 
Specifications" section of this group, pre- 
slcion equipment and instruments should be 
®ade available for accurate check up and 
corrective work. 


The purpose of toe-in is to offset the ef¬ 
fect of camber, preventing side slippage and 
cross wear of tires. Camber and toe-in bear 
a definite relation to each other, therefore 
both should be checked at the same time. 

Where maximum allowable camber exists .wheels 
should be adjusted for maximum allowable toe- 


Toe-in is usually measured from centers of 
tire tresd3 at height of wheel centers (See 
"J" and "H" on Chart). However toe-in read¬ 
ings can only be obtained accurately with 
instruments designed for that purpose. Toe- 
in should always be measured with wheels in 
straight ahead position. 

Refer to "Wheels" group for instructions 
on tire inflation. Tire inflation definitely 
affects toe-in and camber. 


LlGNMENT FACTORS 


,nt end alignment factors 
group includes 

FRONT WHEEL TOE-IN 
FRONT WHEEL CAMBER 
AXLE CASTER 
KING PIN 
STEERING 
're necessary, 

,ed a lignment 
18 in this book. 
jS“® nt terms discussed 
TOE-IN - ih.*. 
a< * together at fw 


INCLINATION 
GEOMETRY 
reference is m; 
factors discus; 


Front Wheel Camber 


The purpose of camber (See "C" on Chart) 
is to offset deflection and wear of front axle 
parts, preventing wheels from going into 
REVERSE camber after long service. 

The result of excessive POSITIVE camber is 
irregular wear of tires on outside shoulders. 
Excessive positive camber is usually caused 
by bent parts. 

The result of NEGATIVE or REVERSE camber. 


r&M 
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if SXC^.13. 

,'adbly a wai 
L. wear 

la use LI: 


Front Wheel Ali 


ENT uHART 


Important 


A complete analysis or correction of Front Wheel Alignment cannot 
be accomplished unless all related units are checked cr corrected. 


' BTRAIO.JEI 

-The rest 
mm-. • , . 

' a a 


ICKIIT 


. be Jac >d 
K^meel .-se. 
W.looaeness 


CAMBER, PIN INCLINATION. ARM & ROD LOCATIONS. 


FRONT AXLE CASTER 


itfeadi 


TOE-IN, ROD. 8. ARM LOCATIONS. 


AXLE CENTER TWIST & PIN INCLINATION 


LEGEND 


---------- Camber (Inches) 

-------- - Camber (Degrees) 

---------- Pin Inclination 

- - Drag Link Arm Above Coring Seat 

- Top of Tie Rod Below Spring Seat 
----------- Tire Overhang 

- - - - --------- Toe-In 

Relation of Link Arm to Axle Center 


3 Minus A 


Center of Link Arm to Edge of Sj 
• - - Center of Rod Ball to Ri™ 

---------- - caster ^ 

--------- - Knuckle Pi 


T Minus 3 
U Minus V 
Refer to 


J Minus H 
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^ p wiU be hard steering and pos¬ 
ting condition. Tires will also 
J^ide shoulders. Negative camber 
-jfcmsed by excessive wear or loose- 
l&knt wheel bearings and king pins, 
^sfeult of a sagging axle. A SAGGING 
BE CAUSED BY USE OF HEAT WHEN 

' The result of UNEQUAL CAMBER may be any or 
llSllfcpion of followin B conditions: Un- 
■steering - wandering - kick-back or 

: Sp|#ihock-shimmy- excessive tire wear. The 

^e'au^Pf unequal camber is usually a bent 
®steering knuckle or axle center. 


FRONT AXLE 


■jteWv * * 

CHECKING CAMBER 

Before checking camber, the vehicle should 
v be jacked up at front axle for inspection of 
3wheel bearings and king pins. Excessive 
I/ ' looseness of king pins may be checked with 
a camber gauge attached to wheel. Pull out- 
ward at bottom of wheel to take up all slack 
’ in bearings and pins - then take a camber 
k reading. Pull outward at top of wheel and 
take another reading. If the difference be¬ 
tween the two readings exceed l/4 make fol¬ 
lowing adjustments and checks: 

• -1. Adjust wheel bearings as described in 
"Wheels" group. Then take another camber 
reading as described in preceeding para¬ 
graphs. If difference is more than l/4, 
replace knuckle bushings and pins. 

2. Check run out of wheel at rira. If run-out 
or wobble is excessive, straighten or re¬ 
place wheel. 

3. Vehicle should be placed on level floor 
with full weight on wheels to make final 

^ camber reading. It is recommended that 
an accurate camber gauge be used,- however 
if a camber gauge is not available , readings 
can be taken as illustrated at "A" and "B" 
on chart. Place square as shown and 
measure distance between "A" and rim, and 
"B" and rim. Lower dimension should exceed 
upper dimension by amount listed in "Speci¬ 
fications" section. This dimension on 
right wheel should not vary over 3/32" 
with same dimension of left wheel. 

4. CAMBER ERROR - An error in final camber 
reading usually indicates a bent axle 
center or knuckle. 

5. To determine whether knuckle or axle center 
is bent, the KING PIN INCLINATION ("D") 
should be checked. By adding camber to 


king pin inclination ("C" plus "D"), the 
INCLUDED ANGLE of steering knuckle i3 
obtained. If there is a difference of 
1/2° between the included angle of left 
knuckle and right knuckle, replace the 
knuckle which is bent. 

Axle Caster 

The purpose of caster (See "N" on Chart) is 
to provide steering stability which will keep 
front wheels in a straight-ahead position and 
to assist in bringing wheels out of a turn on 
curve. Caster also controls vibrations and 
gyroscopic motion of front wheels thereby re¬ 
ducing tendency to shimmy. 

The result of NEGATIVE caster is wandering 
of the vehicle will not come out of turn nor¬ 
mally. The cause of negative caster may be 
sagging or dislocated springs, or bent axle 
center. 

Caster angle is obtained on some vehicles 
with tapered 3hims placed between springs 
and axle pads. In some instances no caster 
shim is used. Refer to "Specifications" 
section for amount of caster and method used. 

Uneven tightening of spring clip bolt nuts 
will definitely affect caster. Tighten both 
sides equally and with same degree of effort. 

King Pin Inclination 

King pins are inclined (See "D" on Chart) 
to decrease frictional resistance of tires 
against the road when turning right or left. 
Special precision instruments should be used 
to check inclination; however a check can be 
made on bench as shown on chart. 

Rest spring seats on blocks as shown. Make 
check on perfectly level surface. Use square 
at both ends as shown and measure distance 
from both ends of king pin and vertical edge 
of square (See "V" and "U" on Chart).Differ¬ 
ence between "U" dimension and "V" dimension 
should be same as shown in "Specifications" 
section. Axle center twist can also be checked 
as shown at "S" and "T" on Chart). 

Steering Geometry 

Steering geometry is the mechanics of keep¬ 
ing front wheels in proper relative alignment 
as the wheels are turned to extreme right or 
left. It is sometimes called steering error 
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or steering angularity. The governing fact¬ 
ors in steering geometry are the length and 
angularity of the steering arms and linkage. 
As a greater part of all driving is done on 
angle of turns, steering geometry becomes one 
of the most important factors of front wheel 
alignment. 

Steering error in combination with excessive 
camber is chiefly the cause of uneven tire 
wear. Elimination of this error reduces 
tendency to skid on turns, permits greater 
application on front wheels in turning, and 
improves steering and tire wear. 

It is recommended that special equipment 


be used to check for steering geometry error. 

The following points to check in addition' 
to those previously described are: 

See Chart. 

1. Relative position of drag link arm to axle 
spring seat - "E" on chart. 

2 . Relative position of tie rod to spring seat 
- "P" on chart. 

3. Relative, position of drag link arm to 
center line of axle center - "K"on chart. 

4. Relative position of drag link arm to 
spring edge - "L" on chart. 

5. Relative position of each end of connecting 

rod to rim base - "M" on chart. 


Spring Centers - - 

Steering Knuckle Bushing 
Inside Diameter.-—__l #^!?"—1 718 " 


SPECIFICATIONS 


Reverse Elliott Clearance Between Bushing and Pin—-.nnn»- 


Up and Down Movement-.015" 

Shim Sizes Available-.-.010"and.020" 


WHEEL ALIGNMENT SPECIFICATIONS 

(See Page 1.7C0C) 


liflF 


lap-• 


Re?ft 

drive, 
"bov " 

b OW S 

pinion 
tra'"d. 
ang -it 

-shs PT. 

DIF RI 
D.fe 
pinion 
ent’-l 
hou n* 


"B" Minus "A" 
"C" 

"D" 


Wheel Camber (at 18")- -5/lC" 

Wheel Camber_ o 

King Pin Inclination- 5 - 1 / 2 ° 

Bottom of Drag Link Arm Above Spring Seat_2-1/8" 

Top of Tie Rod Below Spring Seat-1-5/8" 


DIFFER! 

D fi 
in mmio- 
on adj’ 
ing ; 
und 


"K" 

"L" 

"M" 

"N" 

Relation of Link Arm to Axle Center-on Center Line 

- Center of Drag Link Arm to Edge of Spring_2-11/16" 

- Center of Tie Rod Ball Stud to Base of Rim_l- 7 / 8 " 

Caster Angle (No Shims!- , ,„o 
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"T" Minus "S" 

Axle Center Twist- -. 
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"U" Minus "V" 

King Pin Inclination-- - 
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(lexiA. Axle. 


Instructions and Illustrations in This Group Apply to Following Subjects: 

Differential Axle Shafts 

Differential Carrier Gear Adjustment 

Drive Pinion Lubrication 

Instructions Applying to Related Parts of Rear Axle Will be Found in Following Groups 

Ilame Group 

Wheel Bearings-19.9101 

Wheel Brakes- 4.10401 

Sway Bar- 15.6381 


Rear axle is angular spiral bevel gear 
drive, full floating type with one piece 
"bowl" type housing. See Fig. 1. Housing 
bowl is offset toward right of chassis. Drive 
pinion assembly is mounted at angle as illus¬ 
trated. Drive is transmitted from transmission 
angle-mounted output shaft through propeller 
shaft. 

DIFFERENTIAL CARRIER 

Differential assembly, and angle mounted 
pinion shaft assembly are mounted in differ¬ 
ential carrier which must be removed from 
housing for repair. 

DIFFERENTIAL 

Differential is four pinion type mounted 
in two-piece case, hubs of which are mounted 
on adjustable tapered roller bearings. Bear¬ 
ings are adjusted for wear as explained 
under "Removal and Installation". 

Bevel drive gear is attached to flanged 
half of differential case with special bolts. 
Drive gear and pinion are furnished in matched 
lapped sets and should always be installed 
a s such to assure satisfactory operation. 
Noisy operation and rapid wear are almost 
certain to result if new gear is used with 
old pinion or vice versa. 

Differential case is machined as complete 
Assembly; therefore separate halves of case 
a re not available. When reassembling case, 
must be put together with marks in line. 
If marks are not legible when disassembling, 
®Ark both halves with punch to facilitate 
Assembly. 

Bronze thrust washers are used between side 
gears and case, and differential pinions and 
case. Holes in washer assist lubrication of 
side gears. These washers should be checked 


and if appreciably worn, replaced. 

Differential case halves are held together 
with special bolts, nuts of which are wired 
together after installation. 

DRIVE PINION 

Drive pinion, mounted at an angle in dif¬ 
ferential carrier, is straddle mounted. 
Outer tapered roller bearings are contained 
in a cage, and are adjusted on shaft, by 
means of locking nuts and washers. Shims 
between cage and carrier are used for ad¬ 
justing tooth contact and gear backlash. 

Inner roller bearing is pressed on stub 
end of shaft and held in position with thrust 
washer and retaining screw. 

AXLE SHAFTS 

Axle shafts are full floating type. Drive 
flanges at outer ends have external teeth 
which mesh with similar internal teeth on 
hub drive ring. Drive ring is doweled to 
hub and held in place together with plate 
cover with ten hub stud nuts. 

Spring loaded oil seals, installed in 
housing at inner end of each shaft prevents 
oil leakage into axle tubes. Gaskets at outer 
end between drive plate, drive ring and 
plate cover exclude dirt and water. See Fig. 2. 

Removal and Installation 

Service operations necessary for complete 
overhaul are given in succeeding paragraphs. 
The sequence, however, may be changed to 
suit service facilities and conditions. 

Engine axle assembly can be withdrawn from 
chassis if desired. However, this is unneces¬ 
sary except for replacement of housing or 
some other major service operation. 
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REMOVING AXLE ASSEMBLY 

1 . Block up rear end of chassis sufficiently 
to take weight from springs. 

2. Remove spring shackle and pin nuts (see 
"Springs"). 

3. Disconnect propeller shaft flange at trans¬ 
mission and remove rear universal and slip 
joint sleeve. 

4. Disconnect air lines so that axle can he 
removed from coach. 

5. Withdraw entire assembly from coach. 

REMOVING AXLE SHAFTS 

1. Remove outer drive plate cover. 

2. Insert l/2" - 13 cap screw in tapped hole 
in axle flange. Screw should be long 
enough to pull axle flange free from teeth 
on drive plate. Withdraw axle from sleeve. 
NOTE: If necessary to remove drive plate, 
allow shaft to remain in place. There 
are three tapped holes in drive plate for 
pulling. Use regular puller with pressure 
on axle shaft center. Puller screws should 
be 1/2" - 13. 

3. Hub bearings should be removed at this 
time for inspection. 

REMOVING DIFFERENTIAL CARRIER 

1. Drain axle housing bowl. 

2. Remove propeller shaft and yoke from end 
of pinion shaft. 

3. Remove the four nuts, washers, gaskets, 
and tapered dowels, at front of housing 
bowl (toward front of coach). 

4. Remove 12 housing and carrier stud nuts 
and withdraw assembly from housing bowl. 

DISASSEMBLING DIFFERENTIAL 

1. Remove nuts from differential side bearing 
cap studs, and lift off caps. 

2. Lift out differential and ring gear 
assembly. 

3- Before disassembling differential case, 
see that both halves are marked so that 
they can be reassembled in same relative 
position. 

4. Inspect pinion gears, side gears, and ring 
gear for scores, checks and nicks. Replace 
parts if worn. 

5 " Inspect pinion and side gear thrust washers 
and renew if appreciably worn. It is re¬ 
commended that these thrust washers be 



Drive is Through Gear Teeth and Hub 

renewed whenever differential is over¬ 
hauled, although they may not be worn down 
perceptibly. 

6 . Clean and inspect differential side bear¬ 
ings. If races and bearings are scored, 
replace with new parts. 

DISASSEMBLING PINION SHAFT ASSEMBLY 

1. After differential has been withdrawn 
from carrier, remove driving yoke, outer 
bearing cover and oil seal assembly. 

2. Remove pinion shaft outer and inner bear¬ 
ing nuts and washers. 

3. Mark relative position of cage and carrier 
housing. Cage must be installed in housing 
so that oil holes in cage register with 
those in housing. With a puller, with¬ 
draw bearing cage and bearings. Retain 
bearing cage shims. 

4. After pinion shaft has been withdrawn 
through outer end of housing, remove inner 
bearing retaining screw and inner bearing. 

5. Clean and inspect bearings and pinion. 
Pinion and bevel gear should be replaced 
in matched set. 

ASSEMBLING DIFFERENTIAL 

1. If ring gear has been removed from case, 
or if gear set is renewed, check face on 
flanged half of differential case for run¬ 
out. Case must be bolted together, and 
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INSTRUCTIONS 


I INST ALL PINION WITH PINION BEARINGS AD¬ 
JUSTED FOR PROPER END-PLAY. INSTALL DIF¬ 
FERENTIAL ASSEMBLY SO THAT WITH BEARINGS 
PROPERLY ADJUSTED THERE WILL BE SUFFICIENT 
BACKLASH TO PERMIT FINAL ADJUSTMENT OF 
PINION POSITION TO BRING HEELS OF TEETH 
FLUSH. 


2-PAINT THREE OR FOUR TEETH OF 8EVEL GEAR 
WITH RED LEAO OR PRUSSIAN BLUE AND ROTATE 
PINION UNTIL BEVEL GEAR MAKES COMPLETE 
REVOLUTION. 


3-NOTE AREA OF TOOTH CONTACT WHICH SHOULD 
START AT TOE AND EXTEND ABOUT 80 PERCENT 
OF TOOTH LENGTH TOWARD HEEL, AS AT B. 


4"VARY POSITION OF PINI ON AND GEAR AS PER 
CHART UNTIL PROPER TOOTH CONTACT IS OB¬ 
TAINED. BE SURE THAT SUFF1CIENT BACKLASH 
HAS BEEN ALLOWED SO THAT GEAR CAN BE COM¬ 
PLETELY REVOLVED WITHOUT ANY HIGHSPOTS BE¬ 
ING FELT. 
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Backlash 

See Specifications 
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A-CHECK ADJUSTMENTS ON DRIVE SIDE OF TOOTH. COAST 
SIDE WILL THEN AUTOMAT ICALLY SHOW A DESIREABLE TOOTH 
CONTACT WHEN ADJUSTED CORRECTLY. 


w 




Na\ 

if 


B-SHOWS CORRECT TOOTH CONTACT. 



C-SHOWS SHORT CONTACT AT HEEL. TO CORRECT, MOVE 
GEAR TOWARD PINION. THEN MOVE PINI ON AWAY FROM GEAR 
TO AGAIN SECURE CORRECT BACKLASH. 



0 SHOWS SHORT CONTACT AT TOE. TO CORRECT, MOVE GEAR 
AWAY FROM PINION. THEN MOVE PINION TOWARD GEAR TO 
AGAIN SECURE CORRECT BACKLASH. 



E 


j 

yT~7\ 


i/ 


E SHOWS HEAVY CONTACT ON FLANK OR LOWER PORTION OF 
TOOTH. TO CORRECT, MOVE PINION AWAY FROM GEAR UN¬ 
TIL CONTACT COMES TO FULL WORKING DEPTH OF GEAR 
TOOTH WITHOUT BREAKING CONTACT AT FLANK. THEN 
MOVE GEAR TOWARD PINI ON TO SECURE CORRECT BACKLASH. 



-SHOWS HEAVY CONTACT ON FACE OP. UPPER PORTION OF 
TOOTH. TO CORRECT, MOVE PINION TCWARO GEAR UNTIL 
CONTACT COVERS FLANK OF TOOTH WITHOUT BREAKING CON¬ 
TACT AT FACE. THEN MOVE GEAR AWAY FROM PINION TO 
SECURE CORRECT BACKLASH. 


Fig. 3 CHART SHOWING METHOD OF SECURING PROPER BEVEL GEAR TOOTH 

RCCT EXCESSIVE LOADS ARE CONCENTRATED ON SMALL TOOT h' ARE A S^nTr^ ^R '' OlT B RE^K w'l^RESU^ 
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mounted if possible in lathe on side 
bearings. If cone centers are not available, 
make certain that hubs are positively 
centered in lathe. Run-out should not 
exceed .002" total indicator reading. Take 
reading on flange face to which ring gear 
is attached. If run-out is not appreciably 
over limits, take a light cut on flange 
face to true-up. 

2 . Assemble spider, pinions, side gears, and 
thrust washers into differential case. 

3. With location marks in line on case halves 
bolt assembly together securely. Wire 
heads of bolt nuts together. 

ASSEMBLING PINION SHAFT ASSEMBLY 

1 . Install straight roller bearing on forward 
end of pinion shaft drawing retaining 
screw up tight. 

2. Assemble tapered roller bearings and cage 
to pinion shaft. Put inner lock washer in 
place and draw up inner adjusting nut tight 
to seat bearings. Then back off nut until 
shaft turns- freely but will not spin. If 
nut is loose on threads, new nut should 
be used. 

3. Install outer lock washer and lock nut, 
drawing nut up tight. Before bending 
lockwasher down over inner and outer nuts, 
check bearing adjustment again to be sure 
that adjustment was not changed by tighten¬ 
ing of lock nut. 

4. Before installing pinion, dip plain roller 
bearing in clean, new engine oil. 

5. Install pinion and cage assembly, using 
original shims back of cage flange. Be 
sure oil holes in pinion bearing cage are 
in line with those in carrier to assure 
proper lubrication. 


ADJUSTING DIFFEREITIAL GEARS 

1. Install differential with side bearings 
and adjusting ring. When installing 
bearing caps in place, be careful not to 
damage threads on adjusters or supports. 
Turn stud nuts up tight and then back off 
just enough to permit adjusting nuts to 
turn. 

2. Adjust side bearings so that differential 
has no side movement, yet can be rolled 
easily. 

3. Adjust differential bearings and pinion 
cage position until backs of teeth of 


pinion and ring gear are flush with back¬ 
lash as recommended under "Specifications" . 
When moving differential, turn both adjust¬ 
ing rings exactly same amount to maintain 
proper bearing adjustment. Pinion bearing 
cage can be moved in or out by removing 
or adding shims under flange. When cage 
if finally installed be sure oil holes 
are in line. 

4. Paint the teeth on ring gear with a mixutre 
of red lead powder and a few drops of 
light oil. 

5. Turn gear a few revolutions in both direc¬ 
tions. Examine tooth impression and then 
refer to chart on Fig. 3 which explains 
in detail methods used to obtain correct 
tooth contact. Remember pinion shaft is 
moved in either direction by removing or 
installing shims located between outer 
bearing cage and carrier housing. Cage 
must be removed with a puller. Shims are 
available in various thicknesses, as listed 
under "Specifications". 

6 . After tooth contact and backlash adjust¬ 
ments have been completed, tighten carrier 
stud nuts and install adjusting ring locks. 


BACKLASH 

Bevel gears are cut to have a definite 
amount of backlash which varies according to 
the pitch and operating conditions. This 
backlash is necessary for the safe and proper 
running of the gears. If gears are set too 
tightly they will be noisy, wear excessively, 
and possibly score on the tooth surfaces. 
It is strongly recommended that proper gauges 
be used for the correct setting of pinion 
and gears, and that gears then be set to the 
specified backlash as measured by a dial in¬ 
dicator. 

INSTALLING DIFFERENTIAL CARRIER 

1. Make certain that ring gear bolts and 
differential case bolt nuts are securely 
wired. 

2. Install differential carrier in axle bowl 
(with new gasket between housing and case). 
Install bearing cap stud tapered dowels 
with gaskets, washers, and nuts. Make 
sure that gaskets in washers are in good 
condition. 

3. Install and tighten housing and carrier 
stud nuts. 
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COMPLETING ASSEMBLY 

1. Before axle shafts are installed, clean, 
adjust, and pack wheel bearings as directed 
in "Wheel" section. 

2. Install drive rings, drive plates, and 
axle shafts. Three gaskets are used at 
flange end of each axle; namely, between 
drive ring and hub, between drive plate 
and drive ring, and between drive plate 
and plate cover. Make certain that small 
coil spring between plate cover and axle 
flange is located correctly on bosses on 
flange and cover. 

3. Install universal joint flange and pro¬ 
peller shaft. 

4. Reinstall entire assembly under chassis. 

5. Refill to proper lever with correct lub¬ 
ricant. 

LubrI CAT I ON 

A high grade lubricant of correct body and 

character, as specified in "Lubrication" 

section, must be used in differential. 


Recommendations are based upon practical ex¬ 
perience and scientific knowledge of lubri¬ 
cation needs of differential. Considerable 
care should be taken when selecting a lubri¬ 
cant for this unit. 

All oil3 will thicken as the result of 
constant high temperature. Oil recommended 
in less susceptible to thickening at normal 
operation temperatures and for reasonable 
mileage. Lubricant should be inspected, how¬ 
ever, at regular intervals, and differential 
drained, flushed and refilled when oil shows 
signs of thickening. 

"Lubrication" Chart specifies that differ¬ 
ential should be drained and refilled at 
15,000 mile intervals. However, check at 
least every 1,000 miles and if oil shows 
signs of thickening, axle housing should be 
drained, flushed and refilled regardless of 
mileage. 

Oil should always be kept at proper level, 
determined by removing level and filler plug 
at front of axle bowl. See "Data" section 
at front of hood for capacity of differential. 


SPECIFICATIONS 


Type-Full Floating Spiral Bevel 

Drive-Hotchkiss - Thru Rear Spring 

DIFFERENTIAL 

Number of Pinions-- 

Bearings..— Tapered Roller 

Gear Ratio-3-7/12 to 1 

AXLE SHAFTS 

Diameter (Differential End)-2.300"-2.290" 

Number of Splines-26 

Type Spline-Tapered Tooth 


DIFFERENTIAL 

Bearing Adjustment -No Perceptible End Play 


Gear and Pinion Backlash-.008"-.012" 

Gear Run-Out - Not Over-.005" 

Case Run-Out - Not Over-.002" 


CLEARANCE BETWEEN 

Pinion and Spider-.003"-.007" 

Side Gear and Spider-.002"-.003" 

Thrust Washer - Side Gear 

New Limits-.125"-. 121 " 

PINION BEARINGS 

Forward .—..Tapered Roller 

Rear Straight Roller 

Bearing Adjustment-No Perceptible End Play 

Method of Adjustment-- Shims 

Shims Available-.005"-.010"-.020"-.030" 


AXLE SHAFT 

Out-of-True - Not Over-.005" 

Run-Out - Not Over-1/3?" 
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Illustrations and Descriptions in This Group Apply to Following Subjects: 
Body Structure Windshield and Wiper 

3ody Compartments Signs and License Holders 

Door and Mechanism Seat Mechanism 

Windows Lubrication Points 


Instructions Applying to Related Parts of Body Will Be Found in Following Groups: 

Name Group Ho. 

Lighting Equipment-7L.0001 

Heating & Air Conditioning-Air Conditioning 

Manual 


The body proper and under structure are con¬ 
structed of steel and aluminum and are built 
as a unit. Aluminum parts are fabricated 
from strong aluminum alloy castings and sheets. 
Underframing, integral with body, is entire¬ 
ly open, with controls easily accessible and 
free from road dirt, etc. Body parts can be 
repaired and replaced by competent craftsmen 


4. Apply primer -- preferably by spraying; 
air dry. Apply primer very thin until it 
is greenish in color. If primer is ap¬ 
plied too thick, it assumes a yellow color. 
Use suitable zinc chromate primer obtained 
from a reputable paint manufacturer. Du¬ 
pont #64-1016 or Arco #214-30089 may be 
used. 


with proper tools and equipment. 

It is extremely important that only genuine 
body parts furnished from the factory be used 
as replacement. These genuine parts are pre¬ 
cision built and are finished for replacement 
with the minimum effort and expense. 

The Aluminum Company of America will furnish 
upon request booklets entitled "The Riveting 
of Aluminum", and "The Welding of Aluminum". 
The booklets explain in detail procedure nec¬ 
essary to repair and replace aluminum parts. 


5. Apply finish coats. 

(a) For understructure or other parts not 
requiring color, apply two coats of a good 
clear air-drying lacquer, made by adding 
one part of Ducco or Toluol to five parts 
of clear air-drying TC 147orTC 109 Dulux, 
and mixing two pounds of Standard Albron 
(aluminum) paste with each gallon of the 
thinned lacquer. 

(b) To exposed body parts, apply air-dry¬ 
ing surfaces and color coats in accordance 


Treatment of Aluminum 

When aluminum parts are repainted or new 
unfinished parts are installed, following pro¬ 
cedures are recommended. 


with standard practice. 

MOTE: The above procedure may be applied to 
steel and iron parts also, except that alka¬ 
line paint removers may be used on iron and 
steel provided all traces of that paint remov¬ 
er be washed off before priming. 


REPAINTING ALUMINUM PARTS 

1. Completely remove old paint by use of or¬ 
ganic solvents - do not use alkaline paint 
removers. If primer Is very difficult to 
remove, and if there is no- evidence of 
metal corrosion, old primer may be left 
on. 

2. Wire-brush or sand metal surfaces thorough¬ 
ly to remove corrosion products. 

3. Swab the cleaned metal surfaces thoroughly 
with warm 5% potassium dichromate solution 
(two ounces of potassium dichromate in one 
quart of water). Allow parts to dry. 


NEW PARTS 

When installing new aluminum parts, or new 
parts which contact with aluminum in assem¬ 
bly, succeeding procedures should be followed: 

1. Remove from vehicle old parts to be re¬ 
placed. 

2. Treat adjacent parts remaining in chassis 
or body according to instructions in para¬ 
graphs 1,2,3 and 4 under "Repainting Alu¬ 
minum Parts". 

3. Assemble new parts. If bolts are used, 
dip in primer before installing. Allow to 
dry. 
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Item Name 

11 Main Fuel Tank Filler 

12 Fuel Tank Valve 

13 Trans.Inspection Door 

14 Control Box Compartment 

15 Fuel System Air Intake 

16 Rear Markers 

17 Aux. Fuel T a ni Filler 

18 Tool Compartment 

19 Horn Compartment 

20 Fuel Tank Filler(Air Cond.) 


Name 

Air Condition Compartment 
Air Cond. Sad. Water Filler 
L.E. Front Bag. Compartment 
L.H. Rear Bag. Compartment 
Battery Compartment 
Rear Reflector 

Radiator Shutter Door 
Stop, Tail, Direct. Lights 
Left Engine Compt. Door 
Rear License Compartment Door 


Name 

Fr.Directional Lights 
Ent. Door Smerg. Opener 
License Plate Compt. 
Spare Tire Compartment 
Markers (Frt.) 

Side Dest. Sign 

Air Intake 

R.H.Frt.Bag.Compt. 

R.H.Center Bag. Compt. 
R.H.Rear Bag. Compt. 


cont 
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Look 
Latch 
Chain 
Chain Clip 


5. Latch Rod Goar 

6. Latch Rod 

7. Latch Bracket 


Fig. 2 Baggage Compartment Door Construction 


Body Compartments 


GLOVE COMPARTMENT 

A portion of right hand windshield wiper 
motor is accessible through this compartment. 


Location of various body compartments ac¬ 
cessible from exterior of coach are designated 
by numbers on Fig. 1 . Various units are ac¬ 
cessible through compartments. Accessibility 
and location of parts in the compartments are 
explained in the various groups of this book. 

Interior compartments not designated on Fig. 
1 are as follows: 


To avoid damaging the Alumilite finish on 
exteriors of coaches, it is recommended that 
only cleaners which conform with the speci¬ 
fications set up by Aluminum Company of America 
be used (copy of specifications obtainable 
upon request). Cleaners meeting specifica¬ 
tions will be suitable for painted as well as 
Alumilite exterior coach surfaces. 

It is generally advisable to wash coach 
thoroughly with fresh water before applying 
cleaner, and a water rinse should be given 
after cleaner has been applied. Proper use 
of cleaners is fully as important as their 
selection; therefore, it is essential that 
cleaners be applied strictly in accordance 
with instructions of the cleaner manufactur¬ 
ers, both as to strength of solution and wash¬ 
ing procedure. 

At regular intervals, usually not more than 


FIRE EXTINGUISHER COMPARTMENT 
Located under center dash pi 


SAFETY EQUIPMENT COMPARTMENT 
Located under extinguisher compartment and 
contains flare and flag kit and entrance door 
step light switch. Entrance door and retract¬ 
ing rod mechanism is also accessible through 
'■•his compartment. 
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TILTED 

POSITION 


5K TON B B 


39detracting Spring Eye Bolt 
Lock Nut 

40. Retracting Step Operating 

Cross Shaft 

41. Cross Shaft Bearing 

42.Step Control Front Operating 
Lever Rod Assembly 
43.Retracting Step Front Opera¬ 
ting Lever Rod Assembly 
44»Retracting Step Rear Opera¬ 
ting Lever Rod Assembly 

45. Retracting Step Front Track 

46. Retracting Step Rear Track 

Operating Bracket 

47. Retracting Step Roller Track 

48. Retracting Step Bottom 

Plate 

49. Retracting Step Side Plate 

50. Retraoting Step Roller and 

Bearing Assembly 

51. Front Under Frame Bulk¬ 

head 

52. Retracting Step Roller 

Reinforcement 

53. Retracting Step 

Roller Track 
Stop 


1. Door Operating Knob 

2. Door Operating Handle 

3. Door Control Handle Fulcrum Pin 

4. Door Control Handle Level 

5. Retracting Step Lift Rod 
5A.Door and Step Control Interlock 

Assembly 

6. Door Control Shaft Bracket 
6A.Windshield Ledge 

7. Door and Step Control Rod Hous¬ 

ing Tube Assembly 

8. Door Control Tube and Lever 

Assembly 

9. Step Control Lever Assembly 

10. Door and Step Control Bracket 

11. Front Compartment Floor Sheet 

12. Door Operating Rod Yoke 
13.Step Operating Rod Yoke 

Assembly 

14.Step Operating Rod 
15.Door Operating Rod 
16.Step Control Tube Screw Eye 
17.Step Control Yoke 

18. Door Operating Lever Yoke 

19. Door Operating Lever Shaft- 

20. Door Operating Lever 

21. Door Operating Lever Roller Pin 


23.Door 


Lever Seal Shoe 


24. Door Operating Lever Front Seal 

25. Door Operating Lever Rear Seal 

26. Door Operating Lever Seal Guide 

27. Door Roller Track 

28. Door Operating Lever A.ssembly 
29.Step Control 3ell Crank 

Shaft Front Support Bracket 
30.Step Control Bell Crank 
31.Step Control Bell Crank Shaft 
Rear Support Bracket 
32.Step Control Bell Crank Through 
3olt 

33.Step Control Bell Crank to 

Cross Shaft Lever Rod Assy. 
34.Step Control Cross Shaft Short 
Lever 

35. Retracting Step Balancing Spring 

Roller Assembly 

36. Retracting Step Balancing Spring 

37. Retracting Spring Eye 

Bolt 

38. Retracting Spring Eye Bolt 

Adjusting Kut 


22.Door 


Lever Roller 


Fig. 5 Retracting Step Mechanism 




BODY 


30days, coach exteriors should be well waxed. 
Intervals between waxing should be sufficient¬ 
ly short to assure protection of the finish 
at all times by a continuous coat of wax. Any 
good coach body wax is satisfactory for Alu- 
milite as well as painted surfaces. Wax 
should be applied, immediately after coach 
has been cleaned, by spraying or other means, 
and should be rubbed down either with a lamb's 
wool polishing wheel or by hand. 

Interior Body Maintenance 

CLEANING LIGHT FIXTURE GLASS 

Semi-frosted glass may be cleaned by pour¬ 
ing a small amount of commercial Muriatic 
(Hydrochloric) acid on glass and rubbing 
gently with clean cloth. Glass must be re¬ 
moved from coach for cleaning as attack of 
this strong acid on adjacent parts might be 
severe. Persons cleaning these parts should 
wear rubber gloves, and the parts should be 
rinsed thoroughly in water after cleaning. 

PAINT FINISH 

1. Clean surface finish with rag dampened in 
gasoline. Gasoline will cut grease. 

2. Rub with polishing compound. 

3. Rub with clean rag until original finish 
is restored. 

CLEANING RUBBER 

Use soap and water for cleaning rubber. Do 
not use gasoline, as this has a tendency to 
blister rubber. 

CLEANING METAL 

Use paint thinner or any good metal polish¬ 
ing compound for metal surfaces. 

CLEANING WINDOW GLASS 

1. Apply cleaning solution. 

2. Rub with cloth dampened with water. 

3. Rub with clean cheese cloth until dry. 
Cleaning agent may contain soap but should 
not attack paint. 

Entrance Door 

Single passenger entrance and exit door is 
of aluminum frame and panels and is operated 
manually from driver's seat, independently or 
in conjunction with retracting step. Refer 
to Fig. 3. 



Fig. 1* Front Entrance Door 


Door control and retracting step mechanism 
provides independent operation of door and 
retracting step. Retracting step moves on 
hard rubber rollers (50) operating in step 
roller tracks (47). 

To open and close door only, independent 
of retracting step, rotate door operating 
knob ( 1 ). 

Rotation of door operating knob (1) turns 
door control tube and lever assembly (8), 
thereby actuating door operating rod ( 15 ) and 
yoke ( 12 ), which fastener actuates door op¬ 
erating lever ( 20 ) , forcing door open or clos¬ 
ed. 

For simultaneous operation of door and re¬ 
tracting step, press dwm on door operating 
knob ( 1 ) and rotate. Downward pressure on 
knob (1) causes door operating handle (2) to 
rotate vertically about fulcrum pin (3), rais¬ 
ing retracting step lift rod (5) and door and 
step control interlock assembly (5A), engag- 
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1. Window Regulator Handle 

2. Window Regulator Assently 

3. Dpper Hinge 

4. Lower Hinge 

5. Koulding 


7. Channel 

8. Door Roller Track 

9. Guide 

10. Window Frame 

11. Window Channel 


6. Reflector Spacer (Outside of Door) 12.Mirror Brackets 


13.Sash Assembly 

14. Moulding Retainer 

15. Reinforcement Panels 

16. Channel 

17. Bracket 

18.Step Light Bulb 


Front Entrance Door Construction 
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lng pins Into holes on door control tube and 
lever assembly (8). Step control lever as¬ 
sembly (9) ara i door control tube and lever 
assembly (8) are new locked together by pins 
through interlock assembly (5A). 

Rotation of door operating knob when these 
members are locked together causes door to 
open or close as before and also operates step 
by actuating 3tep operating rod (14), screw 
eye (16) and yoke (IV), thereby rotating step 
control bell crank (30) which turns cross 
shaft (40) by short lever rod (33) and short 
lever (34). Cross shaft (40) in turn, moves 
step up or down on rollers (50) through cross 
shaft long levers (42) and operating lever 
rods (43 and 44). Weight of retracting step 
is balanced by spring (36). 

Door or door and retracting step are auto¬ 
matically locked in position when handle is 
placed in extreme right or left position. 

When assembling door and step control in¬ 
terlock assembly (5A), make sure lower pins 
engage 3tep control lever plate (9), or re¬ 
tracting step will fall out when controls are 
operated. 


ADJUSTMENTS 

Adjustments are provided at right of door 
and step operating rods (14 and 15) whereby 
lengths of these rods may be varied so as to 
obtain synchronous operation of door and step 
(open and close at same time). Right end of 
door operating rod (15) is accessible through 
right hand fog light opening. Right end of 
step operating rod (14) is accessible through 
safety equipment compartment door, under flare 
kit. 

Tension of balancing spring (36) is varied 
by nuts (37 and 38) accessible through left 
hand fog light door. 


er rear of step well compartment under built- 
in protecting shield. 

Front door step and step well lights are 
operated by "Step" button at light switch 
panel. These two lights are also automatical¬ 
ly turned off when door is closed by means of 
switch installed in safety equipment compart¬ 
ment and actuated by door operating rod. 


ENTRANCE DOOR OUTSIDE LOCK RELEASE BUTTON 
Door mechanism is provided with an emergen¬ 
cy door lock release button located outside, 
above license plate. Pressing door lock re¬ 
lease button forces lock plate past center 
and releases automatic door lock. 


Emergency Door 


The sedan type safety door is located on 
left hand side of coach, immediately back of 
rear wheel. It is equipped with a manually 
operated locking lever mechanism which actu¬ 
ates emergency door tell-tale light switch. 
See Fig. 6. 


Front Entrance Lights 


Front door step one bulb light is located 
at bottom of door under trim panel and is ac¬ 
cessible through hand hole. See Fig. 5. 

Step well one bulb light is located at low¬ 


TELL-TALE LIGHT SWITCH 

Emergency door tell-tale light switches are 
installed on door lock lever catch and at low¬ 
er rear corner of door frame. Door lock lever 
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1. .Keeper 

2. Look 

3. Activated Alumina Tube 

4. Window Panel 


5. Double Window Sash 

6. Activated Alumina Tube 

7. Hinge 


Fig. 7 Side Window Construction 
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catch switch operates tell-tale light on in¬ 
strument panel when door Is unlocked. Lower 
rear corner switch operates tell-tale light 
when door is locked but open. Some models 
are equipped with door lock lever catch switch 
only. 

Door Glass 

Front and emergency door upper panels are 
glazed with double safety sheet glass con¬ 
taining activated aluminum tube at bottom for 
dehydrating air left in at time of assembly. 
Removal and installation of broken glass is 
accomplished by following same procedure as 
for side coach windows. See "Windows". 

SIDE WINDOWS 

The double glazed sash units in these win¬ 
dows are specially designed and manufactured 
for air conditioned operation, with dehydrat¬ 
ing compound (Activated Alumina) tube at bot¬ 
tom, between sections. The windows are at¬ 
tached to body by a hinge along bottom of 


window opening and are held in at top by two 
locks and keepers. Fig. 8. 

In case air conditioning falls, these locks 
may, for ventilation purposes, be operated so 
as to allow window to swing partially open at 
top outwardly for a space of about 1-1/2" and 
to then hold window securely in this position. 

Locks also may be so operated as to allow 
the sash to be turned outwardly completely 
out of the opening and h a n g down along the 
side of the body, if, for some reason, this 
should be necessary. 

A further important feature is that, in an 
emergency, the locks will automatically re¬ 
lease and allow window to be completely opened 
by a sudden, strong application of pressure, 
applied to the upper portion of the unit, from 
the inside. 

TO OPEN FOE VENTILATION 

1. Turn the outer of the two screws on each 
of the locks a quarter turn outwardly; 
i.e., to the right on right hand lock and 
to the left on the left hand lock. This 


1 
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in a real emergency because of the obvious 
danger and damage to coach body and window 
that will ensue. 


REPLACING GLASS 

Complete sash and glass assemblies are fur¬ 
nished by the manufacturer of these double 
window installations. However, a broken glass 
can be replaced as follows: 

1. Remove window from coach. 

2. Remove rubber seal, marking seal perfora¬ 
tions on sash in order to install in same 
position. 

3. Remove broken glass. 

4. Clean new glass thoroughly. 

5. Install glass. 

6. Install rubber seal. Press with flat tool 
to make sure rubber seal lip fits tight 
around glass. Use glycerine dissolved in 
water, or similar solution to facilitate 
installation of rubber. Glycerine does 
not attack paint. Be sure marks corre¬ 
spond. Work rubber seal around sash until 
evenly distributed. 

Outside glass unit contains activated alu¬ 
mina tube. To replace glass, first remove 
activated alumina tube, proceed as outlined 
above, and reinstall tube before new glass is 
replaced. Consult "Refilling and Installing 
Activated Alumina Tube", in this same group. 


TO CLOSE AND LOCK WINDOW 

1. Pull latch levers out of engagement and 
draw them steadily inward while swinging 
them outwardly into their original locked 
position. This produces a cam action on 
the holding pins and draws the unit tight¬ 
ly into the opening to effect a weather 
seal. 

2. The locking is completed by turning outer 
screws inwardly for a quarter turn so as 
to lock latch levers. It is important that 
this always be properly done when air con¬ 
ditioning system is in operation to pre¬ 
vent opening. 


TO COMPLETELY OPEN WINDOWS 

1. Turn both screws in both locks a quarter 
turn to release latch levers and stop 
blocks. Stop blocks will automatically 
spring out to a new stop position. 

2. Swing latch levers inwardly until stopped 
by stop blocks in the new position. In 
this position, cut away sides of latch lev¬ 
ers will clear holding pins, and unit is 
free to be opened. 

3. Slowly move window out of opening, and as 
it swings out on its hinge, be extremely 
careful to retain control of its motion so 
that it does not get away and drop forci¬ 
bly against the coach side with attending 
damage and glass breakage. 


Aluminum trlhydrate, rendered highly por¬ 
ous and absorptive, yields a product called 

"Activated Alumina". 

Activated Alumina is a granular adsorbent 
(essentially aluminum oxide) capable of ad¬ 
sorbing substantially 100 per cent of the 
moisture from gases or vapors, and is fur¬ 
nished in several grades. 

Grade E (Mesh 8-14) Activated Alumina used 
in this coach is indigo in color when fully 
active or reactivated, and during adsorption 
of moisture changes progressively through pink 
to white. 

The purpose of this dehydrating material 
as used in the double glass windows is to ad¬ 
sorb the moisture from the air left between 
glass sheets at the time window is glazed, 
thus keeping air dry for better insulation 
against prevailing outside temperatures, and 
thereby increasing the efficiency of the air 
conditioning system. 


TO OPEN IN AN EMERGENCY 

1. By applying a sudden, strong impact to the 
upper portion of window, holding pin cam 
springs will be overcome and window auto¬ 
matically ejected out of its opening wheth¬ 
er completely locked or partially open for 
ventilation. 

2. CAUTION: This naturally must only be done 
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Activated Alumina or any other dehydrating 
compound deteriorates readily when exposed 
to moist air. Therefore, a tight, leakproof 
seal between glass sections is of utmost im¬ 
portance. This leakproof seal between glass 
sections is obtained by means of spring lock 
holding screws. Pressure on spring lock 
screws provides tight seal. 

REACTIVATING ACTIVATED ALUMINUM 

When Activated Alumina ceases to be effec¬ 
tive for the adsorption of moisture, it can 
be revived by the application of heat to va¬ 
porize the absorbed water. 

Reactivation, or desorption, is carried out 
generally at temperatures between 350° and 
600° P. Part of the water is driven off at 
temperatures as low as the boiling point of 
water, but a temperature of at least 350° F. 
is required for complete reactivation. At 
higher temperatures, less time is required. 
Temperatures above 600°P. permanently impair 
the adsorptive properties of Activated Alu¬ 
mina. After reactivation. Activated Alumina 
is comparable in every way to the original 
product. 

Activated Alumina nust be purchased and kept 
in moisture proof containers. Standard size 
containers are as follows: 

1 lb., 15 lbs., 25 lbs., and 50 lbs., metal 
cans. 100 lbs., and 325 lbs., steel drums. 

REFILLING ACTIVATED ALUMINA TUBE 

1. Remove tube from window sash. 

2. Remove anchor tip at one end. 

3. Cover tube perforations with tape to pre¬ 
vent moisture of air from reaching inte¬ 
rior of tube. 

4. Insert filling cup at open end. 

5. Pill with Activated Alumina crystals. 

6. Insert anchor tip after applying rubber 
cement to cover end. 

INSTALLING ACTIVATED ALUMINA TUBE 

1. Clean inside glass section thoroughly for 
quick installation. 

2. Nail tube rubber anchors to outside window 
section, pressing hard on nail with short 
stick. 

3. Remove tape from Activated Alimina tube 
holes. 

4. Assemble two side window sections by press¬ 
ing on spring lock screws and turning to 
right. Do not touch inside of glass. 


Rear Windows 

Rear windows are of the double glass type 
containing activated alumina tube, but indi¬ 
vidual glass installation and removal is ac¬ 
complished in the same manner as for wind¬ 
shield. 

Activated alumina tube is bent to conform 
with shape of window and its installation is 
made as for side window dehydrating compound 
tube. 

Driver’s Window 

The driver's window is of the double glass 
section type, sliding down vertically on 
guides for either signalling or ventilation 
and is operated by driver's window regulator 
handle at left of driver. Driver's window 
opening is provided with vertical drain pipe 
reaching through horn compartment at bottom 
of coach. Both glass sections are of the 
same construction as the side windows and 
glazing is accomplished in same manner. In¬ 
ner section, however, can be taken out with¬ 
out removing entire assembly. 

Front Destination Sign Window 

The front destination sign is of the built- 
in illuminated type with large glass opening 
for white letters on black background. Signs 
are changed back and forth in sign compart¬ 
ment by rotating knurled knob at left of com¬ 
partment. Knurled knob operates gear mech¬ 
anism rotating roller shaft. Three light 
bulbs provide ample sign illumination and are 
turned on by switch marked "Sign" in light 
switch panel. Bulbs are readily accessible 
for replacement through interior destination 
sign compartment door. Glass is removed and 
installed in the same manner as for wind¬ 
shield, with proper rubber channel and in¬ 
sert. 

License Holders 

FRONT 

The three plate license holder is accessi¬ 
ble through front license compartment glass 
door, which is opened with door lock key. 
Plate holders are changed manually. 



with heavy safety glass set in rubber seal 
channels as shown in Pig. 8. 



Fig. 8 Method of Installing Glass Inserts 


Rear six plate license holder is accessible 
by opening license holder frame, back of en¬ 
gine compartment center door. 

To change plates: 

1. Open engine compartment center door with 
lock key. 

2. Loosen back of license holder frame with 
lock key. 

3. Lift rear section of holder frame. 

4. Rotate upper knurled screw knob until de¬ 
sired license plate slips into position. 
Plates are attached to sprocket chain ro¬ 
tating on sprocket wheels installed at up¬ 
per and lower ends of license holder frame. 
Two light bulbs are readily accessible for 
replacement, at bottom of license holder 
compartment. 

For electrical connections and protecting 
fuses on all above units refer to "Electri¬ 
cal" group of this book. Glass is removed 
and installed in same manner as for wind¬ 
shield, using proper rubber channel and in¬ 
sert. 


LICENSE PLATE WINDOWS 

License plate windows are glazed with safe¬ 
ty sheet glass set in rubber. Removal and 
installation of glass is accomplished by fol¬ 
lowing the same procedure as for windshield, 
with proper rubber channel and inserts. 

WINDSHI ELD 

The two-piece type windshield is glazed 


WINDSHIELD SEAL AND GLASS INSTALLATION 

Installation of windshield glass rubber 

seal and glass is made in following manner: 

1. Apply cement around windshield flange and 
on rubber seal flange groove. 

2. Install glass rubber seal on windshield 
opening flange. Push into position in 
corners. Cut off rubber seal allowing 
(l/2"in50") overlap, rubber cement ends, 
and butt into position. 

3. New glass must be cut to provide clear¬ 
ance between glass and rubber as follows: 
l/32" on bottom, 3/32" on top and l/lO" 


Fig. 9 Rear License Plate Holders 























Seat bottom is adjustable in four positions by means of lever at left of seat 
Back of seat has three adjustments. 


made by lifting from top recess hand lifter 


Fig. 10 Driver's Seat Adjustments 


on side and center posts. 

Install glass in groove with tool "A". 
See Fig. 8. Apply end of tool in seal 
groove and by moving tool along edge of 
glass, the upper lip of rubber seal will 
be forced into position over glass. 
Install one end of proper insert through 
handle and head of tool "B", starting op¬ 
posite to rubber seal Joint, and using 
hitching motion with tool to prevent ex¬ 
cessive elongation of insert. Cut off 
insert with allowance for crowding and 
force butting ends tight into groove with 
screw driver. 

Clean cement thoroughly around glass and 
windshield opening. 


WINDSHIELD MOTOR AIR STRAINER 

An air strainer filled with hair moss is 
provided in air line connection between air 
feed pipe and operating valves. See "Air 
Line Diagram" in "Brake" group. Air strainer 
is accessible through tool compartment door 
at front left corner of coach, and can be re¬ 
moved for cleaning. 


WINDSHIELD AIR PRESSURE WIPER MOTOR 



The pressure wiper requires very little at¬ 
tention and will give long service with or¬ 
dinary care. Most failures are often trace¬ 
able to unnecessary forcing of wiper arm 
against pressure and past the normal stroke 
position. Undue forcing of wiper arm puts a 
strain on the valve mechanism and may result 


LUBRICATION 

To oil wiper motor it is only necessary to 
saturate, now and then, oil retainer felts 
which lie parallel to wiper shafts. The de¬ 
vice should require no other extra lubrica¬ 
tion. It is suggested, however, that when 
wiper is torn down for repairs, all parts be 
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CONDITION 

a. Wiper vorks slowly or 
uneven. 


CAUSE 

Shaft bind. Make sure 
that shaft is free and 
does not bind in hole. 


-thorougl 


WINDSHIELD WIPER MOTOR REPAIR 

For all internal repairs it is necessary 
to remove motor head assembly. If necessary 
to take motor apart, all parts should be care¬ 
fully checked for wear and lubricated before 
reassembly. Worn parts should be replaced. 


b. Wiper runs slowly and Diaphragm leaks 
without power. Defective valve 


c. Wiper runs with Jerks. Bent connecting rod. 

d. Wiper works only in Broken connecting rod 

one direction. Valves are bent or 

sticky. 


WINDSHIELD WIPER MOTOR LOCATION 

Right hand windshield wiper motor is acces¬ 
sible through right hand glove compartment 
and center switch and fuse panel. Left hand 
windshield wiper motor is accessible through 
gauge panel and center switch and fuse panel. 


e. Cleaner will not run 


Air line plugged. 
Valve defective or 
broken. 

Gear sector broken. 
Wiper valve or piston 
gunned up due to for¬ 
eign deposits, due to 
dirty air line. 


Defrosters 


WINDSHIELD WIPER MOTOR REMOVAL 

Motor is attached to outside body panel by 

means of two screws. 

To remove motor: 

1. Remove center switch and fuse panel. 

2. Remove instrument panel (right hand wind¬ 
shield motor is accessible through glove 
compartment). 

3. Remove windshield arm and clamp assembly. 

4. Remove windshield wiper motor to outside 
body panel holding nut, spacer and wash- 


Two types of defroster are provided: The 
hot air and the electric fan types. Hot air 
defroster vents are located on top of wind¬ 
shield body frame. See "Heating System" in 
"Air Conditioning Manual". 

Electric fans are installed on lower panel 
of destination sign compartment and can be 
removed by loosening two fan supporting nuts. 
Fan switches are located under fuse panel at 
top left of driver's compartment. 


5. Disconnect all air lines. 

6. Remove windshield wiper motor and sup¬ 
port. 

Windshield wiper motor control valves are 
located at left rear corner of instrument 
panel compartment. Operating buttons aro lo¬ 
cated outside at left of instrument panel. 


To adjust seat fore and aft, lift back of 
seat slightly and slide to desired position. 
To raise seat vertically, slide seat forward 
as far as possible and tip up or raise back 
to desired height. Then slide to rear as far 
as possible and lift front edge of cushion 
as high as possible. Then slide forward to 
desired fore and aft position. Reverse pro¬ 
cedure to lower seat. See Fig. No. 12. 

Driver's Seat Curtain 

Driver's seat curtain is contained in lower 
railing tube in back of seat, where it is at¬ 
tached by means of chrome plated end brackets. 
Curtain hooks onto upper package compartment 
and it is so constructed that when rolled,end 
of curtain will be parallel to roller. 


WINDSHIELD WIPER HANDLE 

Windshield wiper is provided with manually 
operated handle located on top of instrument 
panel, and connected to motor and windshield 
wiper arm by means of a universal joint de¬ 
vice. Handle is disconnected from shaft for 
continuous air operation of windshield wiper 
motor. 


IN CASE OF TROUBLE 

1. Check air line for plugged fittings, kinked 
tubing or leaks. Make sure that all con¬ 
nections are tight. 

2. If air line is satisfactory, turn on wip¬ 
er regulating valve to diagnose trouble 
as follows: 


Adjustable foot rests are provided in the 
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back of each aisle chair. Pressing release 
lever permits twelve different adjustments 
of foot rest to conform with passenger re¬ 
quirements . 

Passenger Seat Adjustment 

Passenger seat backs are adjustable by means 
of seat lift located at forward end of arm 
chair. Pour and six adjustments are provided, 
according to model. 

Passenger Window Shade 

Each passenger window is provided with mold¬ 
ed plastic shades with positive shade stop. 

Air Horn 

Air horn is located in horn compartment, 
under tool compartment, and isaccessible from 
under front left corner of coach. Air horn 
foot valve has replaceable packing gland on 
valve control plunger. 

Front Emblem Light 

Front emblem light is located at center of 
front panel emblem moulding, under windshield. 


It has one bulb accessible through switch 
and fuse panel (center panel) compartment. 
Light is operated by "SIGN" switch button in 
conjunction with all front and side signs 
and night light. 

Target Sign 

Target sign is located on top of rear 
license plate compartment door. It has five 
bulbs accessible for replacing by removing 
retainer screws holding lens door to body. 
Light is operated by "SIGN" switch. 

SIDE DEST I NAT I ON SIGN 

Side destination sign (optional equipment) 
is of the built-in illuminated type with 
large glass opening for white letters on 
black background. It is located above first 
right hand window, and it is operated manually 
by crank from rear top of entrance door po3t. 
Three light bulbs are accessible through 
glass window opening by removing six retainer 
screws. Removal and installation of glass 
is accomplished in same manner as for wind¬ 
shield glass, providing correct size rubber 
channel is used. 
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Instructions and Illustrations in This Group Apply to Following Subjects. 


Air Brake Control 
Air Compressor 
Carbon Trap 
Safety Valve 
Air Tanks 


Pressure Regulating Valves 
Slack Adjusters 
Brake Shoes 
Hand Brakes 
Lubrication Points 


Instructions Applying to Related Parts of Brakes Will be Found in Following Groups. 


Group Name 
Front Axle 
Rear Axle 
Wiring Diagrams 
Engine 


Group No. 


7W.0001 


Group Name 
Control Linkago 
Lubrication 


Group No. 
12.8901 


19.9101 


All air controlled units with air line con¬ 
nections are shown in their relative positions 
on "Air Line Diagram". Each unit on diagram 
is numbered and these numbers are keyed as 
to name, location, and group in which they 
are discussed on pages preceding the diagram. 
Only units pertaining to brake control are 

discussed in this group. 

I ' 

Ai r Brake Control 

Brief outline of brake air control is as 
follows; (Refer to Air Line Diagram.) 

Pressure is created by compressor (41) and 
is directed through supply line to carbon 
trap (30), then to first vertical air tank 
(21 - toward inside of coach). This tank is 
commonly called the "Wet" tank, as moisture 
from system primarily accumulates in this 
tank. The moisture is automatically syphoned 
from system (after set pressure is reached) 
through action of regulating valve (23). 

Air pressure is directed into the two ver¬ 
tical tanks, and the first horizontal tank 
(toward rear of coach) until operating pres¬ 
sure of 60 lbs. is reached in the three tanks. 
Air pressure is then directed to second hor¬ 
izontal tank through a check valve (10). 

Air pressure is constant into system until 
set pressure is reached. At that pres¬ 
sure, action of regulator valve (23) allows 


air to escape to atmosphere. First tank has 
drain tube within 1/8" of bottom of tank and 
when valve (23) opens, any water collected in 
tank is carried out to atmosphere by air pass¬ 
ing out of valve. 

The first vertical tank or "Wet" tank does 
not supply air directly to any operating units 
but serves only as the initial receiving tank 
and to trap any existing moisture. 

The second vertical tank acts as supply 
tank for relay valve (29), heating system 
magnet valve (32), and winter shutter cylin¬ 
ders (33) and thermostats (36). 

The first rear horizontal tank (16-toward 
rear of coach) acts as supply tank for brake 
operating valve (6), stop switch ( 1 ), trans¬ 
mission air shift valve ( 12 ) and cylinder 
(35). 

The second (front) horizontal tank acts as 
supply tank to air horn (3), windshield wip¬ 
er (5) and gauge (9). This tank receives air 
supply only after operating pressure of 60 
lbs. is reached in other three supply tanks. 

Air Compressor 

Air compressors used with gasoline and Diesel 
engines are similar in construction except 
methods of drive. Compressor used with gaso¬ 
line engine is illustrated in Figs. 1 and 3, 
while compressor used with Diesel engine is 















Fig. 1 Component Parts of Compressor Used With Gasoline Engine 
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Air Compressor 


No. Name 

1. Cylinder Head Cover 

2. Cylinder Head Cover Gasket 

3. Discharge Valve Spring 

4. Discharge Valve 

5. Seat 

6. Cylinder Head Plug 

7. Cylinder Head Assembly 
3. Compression Ring 

9. Piston 

10. Welch Plug 

11. Piston Pin 
12.011 Ring 

13.Scraper Ring 

14. Lockwire 

15. Connecting Rod Assembly 

16. Connecting Rod Bolt 

17. Cylinder Head Stud 

18. Cylinder Head Gasket 

19. Crankshaft Oil Seal Assembly 

20. Front End Cover Assembly 

21. Crankshaft End Cover Gasket 

22. Front Cover Bushing 
23.Inlet Chamber Covor 

24.Inlet Chamber Cover Gasket 

25. Cylinder Block 

26. Connecting Rod Bolt Nut 

27. Connecting Rod Cap 

28. Crankshaft Nut 

29. Crankshaft Key 
OO.Crankshart 

31. Rear Cover Bushing 

32. Rear Ehd Cover Plug 

33. Rear End Cover Assembly 

34. Rear End Cover Gasket 

35. Piston Pin Bushing 







Air Compressor 


lo. Ilame 

1. Cylinder Head Cover 

2. Cylinder Head Cover Gasket 

3. Discharge Valve Spring 

4. Discharge Valve 

5. Seat 

6. Cylinder Hoad Plug 

7. Cylinder Head Assembly 

8. Compression Ring 

9. Piston 

10. Welch Plug 

11. Piston Pin 
12.011 Ring 

13.Scraper Ring 

14. Lockv;lro 

15. Connecting Rod Assembly 

16. Connecting Rod Bolt 

17. Cylinder Head Stud 

18. Cylinder Head Gnsket 
19.Inlet Chamber Cover 

20.Inlet Chamber Cover Gasket 

21. Cylinder Block 

22. Connecting Rod Bolt Hut 

23. Connecting Rod Cap 

24. Crankshaft Hut 

20.Crankshaft Key s' 

26. Crankshart / 

27. Rear Cover Bushing V, 

28. Rear End Cover Plug 

29. Rear End Cover Assembly 

30. Rear End Cover G&3ket 

31. Piston Pin Bushing 

32. Crankcase Cover Gasket 

33. Crankcase Cover 

34. Cover Screw 
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Fig. 2 Component Parts of Compressor Used With Diesel Engine. 
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DIESEL 


Fle ’ 5 Se rH onal Views of Compr essors u 3e d with Gasoline and D iesel Engines 


shown in Pigs. 2 and 3. 

Compressor is two-cylinder constant pres¬ 
sure type. As previously explained, compres¬ 
sor maintains constant pressure into system 



Fig. 4 Oil Bath Air Cleaner Used 
With Air Compressor 


until pressure reaches 85 lbs. at which time 
excess pressure is exhausted into atmosphere 
by action of pressure regulator valve. 

Compressor cylinder head consists of two 
parts designed to facilitate cleaning. Water 
is circulated through sub-head directly from 
engine cooling system. Inlet ports are slotted 
and either may be used for strainer or air 
inlet mounting. The ports are located at 
bottom of cylinders and are uncovered at bot¬ 
tom of piston stroke. 

The discharge valves are guided to valve 
seats by operating springs. Discharge valve 
seats are hardened steel replaceable inserts. 

Pistons are aluminum conical head type which 
provide lower discharge temperatures because 
of increased area for heat transfer to the 
cooling water which completely surrounds cone 
shaped opening in the head. Pistons are 
equipped with five-rings. Caps at both ends 
of piston pins prevent blow-by. 

Outer ends of crankshaft are supported by 
sleeve type bearings. Crankshaft is counter- 
weighted adjacent to front and rear main bear¬ 
ings. 

Compressor is readily disassembled, as shown 
in Figs, land 2 . Maintenance specifications 
are listed in "Specifications" at end of this 
group. 

COMPRESSOR AIR INTAKE 

Compressor air intake is through small oil 
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OIL SEAL 


WASHER 


DRIVE PULLEY 


GASKET 


DOST CAP 


BEARING 


NOT LOCK 


COMPRESSOR 


GEAR COVER 


Fig. 5 Air Compressor Drive on Gasoline Engine 


as complete assemblies. 

Universal joints can be disassembled by re¬ 
moving cap screws holding each bearing and 
cup assembly in place. Mark shaft and slip 
joint before removing joint in order to re¬ 
assemble in same relative place. 

Install bearings on opposite ends of cross. 
Engage one bearing in yoke on flange pilot 
and swing opposite bearing into place. If 
bearing does not enter readily, due to com¬ 
pression of cork packing or because of oil- 
bound condition, tap outer edge of bearing 
with babbitt hammer. 

Lugs of lock plates at each cap screw should 
be turned against face of screw head. 


bath type air cleaner (Fig. 4) mounted at top 
of engine compartment and connected to air 
intake on compressor by tubing. This air 
cleaner should be cleaned at regular inter¬ 
vals and refilled with proper grade of engine 
oil. 


Compressor Drive 


GASOLINE ENGINE 

Compressor used on gasoline engine is mounted 
on oil pressure regulator housing and is belt 
driven by crankshaft pulley through short pro¬ 
peller shaft, as illustrated in Fig. 5. 

Short pulley stub drive shaft, as illus¬ 
trated, is mounted on two ball type bearings 
which are held in place in caps by pulley hub 
at front end and universal joint flange at 
rear end. Each end of housing is sealed by 
spring loaded leather oil seal assemblies 
which prevents oil leakage at those points. 

Drive shaft assembly between hub 3tub shaft 
and compressor proper is a short convention¬ 
al propeller shaft equipped with slip joint 
at front end and fixed joint at compressor. 

Each universal joint consists of two yokes, 
journal or cross, and four needle bearing as¬ 
semblies. Bearing assemblies are contained 
in cap or shrouds and are removed or installed 


LUBRICATION OF JOINTS 

Journal in each universal joint assembly 
is drilled to provide lubricant to each bear¬ 
ing assembly. 

In the face of one bearing cap on each joint 
assembly will be found a filler hole cap screw. 
When necessary to lubricate joints, remove 
cap screw and install standard lubrication 
fitting in its place. After lubricating joint 
remove lubricating fitting and reinstall fill¬ 
er hole cap screw, using new copper gaskets 
under head of screw. 
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COMPRESSOR 


TO GENERATOR 


l/2"-3/4" 


BELT ADJUSTMENT 

Air compressor drive pulley is adjustable 
type, as shown in Fig. 6. Loosen clamp bolts 
and turn outer section in or out to obtain 
proper belt deflection. 

Diesel Eng ine Drive s 

S' 

Air compressor on Diesel engine is mounted 8 
at rear of engine and driven by camshaft, as I 
illustrated in Fig. 7. 

Carbon Trap 

Carbon trap. Fig. 8, is mounted on bulk- | 
head of generator compartment, and is acces- | 


HOUSING 


CRANKSHAFT 


Turn in Adjustable Compressor 
Pulley (See F5g.5) to Tighten Belt 


Fig. 6 Adjust Air Compressor Belt aa Shown 

To lubricate slip joint, remove slotted 
screw in sleeve, and install lubrication fit¬ 
ting. Reinstall screw after sleeve is lubri¬ 
cated. 

Refer to Lubrication chart for specifica¬ 
tions . 


COMPRESSOR 


in 






J-AT' " V-AAAAAAr^'’ 


Fig. 7 CouqDreasor Drive on Diesel Engine 


WVVWVT/WVVVWVl 


Fig. 8 Sectional View of Carbo n Trap 

sible for repair purposes through opening un¬ 
der coach. Air line connections are shewn at 
30 - on Air Line Diagram. This unit serves 
two purposes. First, it removes from air 
stream all particles of carbon which may have 
formed in compressor and which might lodge on 
air valve seats or clog air lines. Second, 
trap serves to cool air from compressor by 
means of cooling fins around the case, there¬ 
by protecting lines which would otherwise be 
damaged by air passing through them at high 
temperatures direct from compressor. 
MAINTENANCE 

Carbon trap should be inspected at least 
every 10,000 miles and cleaned if necessary. 
Take off cap and remove screen, placing it 
in benzol, or coal tar naphtha for at least 
ten or fifteen minutes to loosen carbon par¬ 
ticles and oil sludge which have lodged in 
screen. Blew screen out clean, and also clean 
out inside of trap housing. 

Carbon trap is equipped with drain cock. 
Trap should be drained daily. 

Safety Valve 

Safety valve is mounted on carbon trap and 
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| set at 140 lbs. Valve should be checked 
jgularly for leaks, and thoroughly cleaned 
Kl adjusted once a year. 


i ble 

bolts 

il^Oain 


iSfiAs previously explained under "Air Brake 
tiSontrol", four supply tanka are used in air 
I'systera. The two rear vertical tanks (see item 
*21 on Air Line Diagram) are mounted just ahead 
,-of right rear wheel, as shown in Fig. 9. The 
pinner vertical tank acts as receiving tank and 
'41s equipped with drain tube automatically op¬ 
erated by action of valve ("1" - Fig. 10). 
When pressure in system reaches 85 lbs. , valve 
opens to syphon moisture from this tank. This 
tank does not serve as supply tank to any op¬ 
erating units. 

• The outer vertical tank serves as supply 
tank for relay valve, heating system magnet 
valve, and winter shutter units, as previous¬ 
ly explained. 

The vertical tanks are accessible for serv¬ 
ice purposes from underneath coach. Wheel 


1. Pressure Beg. Valve and Auto. Drai: 

2. Pressure Reg. Valve (Auxiliary) 


Fig. 10 Pressure Regulator Valves are Mounted in 


housing panel may be removed to withdraw tanks 
from mountings if desired. 

The two horizontal supply tanks are under 
coach just ahead of front axle. The rear hor¬ 
izontal tank acts as supply tank for brake 
operating valve, stop switch, transmission 
shift valve and cylinder, as previously ex¬ 
plained. The front horizontal tank supplies 
air horn and windshield wipers. 


Check valve, connected between the two ver¬ 
tical tanks. Fig. 9, prevents air from dis¬ 
charging from the outer vertical and the two 
horizontal tanks in case a connection between 
compressor and inner vertical tank leaks or 
beccmes disconnected. In this manner, exist¬ 
ing supply of air ir. other tanks can be used 
to brake the vehicle. This valve must be in¬ 
stalled with arrow toward center of coach and 
screw plug at top, as shown in Fig. 9. 

Check valve (located in tool compartment) 
shown as item 10 on Air Line Diagram, prevents 
air pressure from entering front horizontal 
tank until pressure in other tanks reaches 
60 lbs. operating pressure. This valve fur¬ 
ther permits air to return to rear horizontal 
tank in the event pressure in that tank falls 
belc*v ope rating pressure of 60 lbs. The hous¬ 
ing of this check valve is marked with an ar¬ 
row. Unit must be installed with arrcw to¬ 
ward outside of coach. 


9 Vertical Tanks are Mounted 
Ahead of Right Rear Wheel. 
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Fig. 11. Air Filter, Gauge, and Supply 


Fitting is Mounted as Shown. Air 
Filter is Described in "Cooling" Group. 


system. Gauge at instrument panel is con¬ 
nected to forward horizontal or auxiliary 
tank, as shown on Air Line Diagram. Gauge 
in engine compartment is mounted, as shown in 
Fig. 11 and registers pressure in entire sys¬ 
tem. 

The gauge at instrument panel will not reg¬ 
ister until pressure in main tanks exceeds 
60 lbs. at which time the gauge will start 
to show pressure in auxiliary tank. Only af¬ 
ter entire pressure of system is raised to 
60 lbs. pressure will readings on gauge at 
Instrument panel and at engine compartment 
coincide. As pressure in main tanks falls 
below 60 lbs., air from auxiliary tank by¬ 
passes into main tanks. The readings on the 
two gauges will coincide as pressure falls. 

As the operating pressure is built up again, 
the gauge at instrument panel will not show 
increase until main line pressure exceeds 60 
lbs., as shown by gauge in engine compart¬ 
ment. 

The reading on instrument panel gauge is 
definitely a signal to driver. Vehicle should 
not be put into motion until this gauge reg¬ 
isters 60 lbs. or over. When gauge shows a 
reading of less than 60 lbs., vehicle should 
be stopped and an immediate inspection of sys¬ 
tem should be made to determine cause of low 
pressure. 

Low Pressure Indicator 

Low pressure indicator. Fig. 12, is mounted 
in tool compartment and is connected in air 
line system between check valve and brake 


plication valve (see item 11 on Air Line Di¬ 
agram). The indicator is simply an electro¬ 
pneumatic device that automatically closes 
an electrical circuit to operate a light on 
instrument panel when pressure falls below 
45- 55 lbs. It automatically cuts out, open¬ 
ing circuit, when air pressure is built up 
to exceed 55 lbs. 

Body of indicator supports stationary con¬ 
tact which i3 fully insulated. Movable con¬ 
tact is carried on indicator diaphragm which 
rests on seat in body and is held securely 
by diaphragm seat washer and coverwhich screws 
into body. 

Upper terminal 13 Insulated from cover and 
electrical circuit is through helical valve 
spring to movable contact and then to station¬ 
ary contact. 

In operation, lower side of diaphragm is 
open to air line pressure. Indicator is ad¬ 
justed to operate signal at 45 to 55 pound 
line pressure. As long as pressure is above 
this setting, diaphragm is held upward, com¬ 
pressing valve spring and holding contacts 
open. However, if for any reason line pres¬ 
sure should fall below this setting, spring 
pressure exceeds line pressure, forcing dia¬ 
phragm downward and closing contacts. Sig¬ 
nal in driver ' s compartment then indicates to 
operator that pressure is below that at which 
vehicle can be operated safely. 

INSPECTION 


Low pressure Indicator should be inspected 



ap- 









GMC MAINTENANCE MANUAL 


BRAKES 


fi-gX periodic intervals. The following checks 
fe'will give an accurate check of the indicator's 

gg. condition: 

(S I. Bleed down pressure. Light should cut in 
at 45 lbs. 

:?• 2 . Build up pressure again. Light should cut 
out at 55 lbs. 

■ 3, Check contact points for corrosion and di¬ 
aphragm for leakage. 

Refer to Wiring Diagram for electrical con¬ 
nections. 


MAINTENANCE 

The contact points may become corroded and 
pitted until a true contact cannot be ob¬ 
tained. File down points with a fine cut 
point file. 

The diaphragm should be replaced at least 
once a year with a new diaphragm assembly. 

Only means of adjusting this unit is by use 
of shims between spring and diaphragm to in¬ 
crease spring tension or grinding spring to 
decrease tension. 


OUTLET 


Il.'LET 


Refer to Air Line Diagram 
Items 13,22 and 23 


Sectional View of Pressure 
Regulator Valve. 


be exhausted from main system for use of wip¬ 
ers or horn. 

Outlet pipes of the two regulator valves 
mounted in right rear baggage compartment di¬ 
rects escaping air through mufflers which min¬ 
imizes objectionable noise. These mufflers 
are mounted near vertical tanks, as shown in 
Fig. 9. 

ADJUSTMENT 

Regulating valves, set and sealed at factory 
are marked with setting on valve body. This 
marking indicates CLOSING pressure. If 
necessary to adjust valve, proceed as follows; 

1. Loosen lock nut (1 - Fig. 13) on outer 
valve (1 - Fig. 10). 

2. Turn down adjusting screw (2 - Fig. 13) as 
far as it will go. This places setting 
above the second valve. 

3. Adjust valve (2 - Fig. 10) to start to open 
at approximately 100 lbs. (This valve 
should close at 95 lbs.) 

4. Adjust valve (1 - Fig. 10) to start to 
open at 90 lbs. (This valve should close 
at 85 lbs.) 

NOTE: Each valve is marked with CLOSING 

Pressure. The valve will START TO OPEN at 
approximately 5 lbs. ABOVE THIS SETTING. 

LEAKAGE TEST 

Build up pressure until gauge is below that 
of original valve setting. Coat outlet port 


Three pressure regulating valves of the 
type shown in Fig. 13 are used in air control 
system. See items 13, 22, and 23 on Air Line 
Diagram. 

Two pressure regulating valves are mounted 
in a housing located in right rear baggage 
compartment, as shown in Fig. 10. The third 
regulator valve is located in tool compart¬ 
ment, as indicated by item 13 on Air Line Di¬ 
agram. 

The two regulator valves regulate pressure 
from compressor to main tanks. When pressure 
in main tanks reaches 90 lbs., regulator valve 
(1 - Fig. 10) allows air to escape to atmos¬ 
phere . Action of this valve also automatical¬ 
ly drains moisture from inside vertical tank. 

Pressure regulator valve (2 - Fig. 10) is 
set to open at 100lbs. and operates only in 
the event the first valve becomes inoperative. 
In the event both valves become inoperative, 
system is protected by action of safety valve 
(located on carbon trap) which is set to ex¬ 
haust at 150 lbs. pressure. 

Pressure regulator valve mounted in tool 
compartment is adjusted at 60 lbs. and does 
not permit air to flow to front horizontal 
tank until main tank pressure has built up 
to that setting. In this manner, air cannot 
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v;ith flexible tubing at front and rear brake 
chambers. All line connections should be 
inspected at periodic intervals. Air lines 
extending from front of vehicle to rear are 
mounted in duct which is accessible by remov¬ 
ing plates in roof of baggage compartment. 
The line junction or connections at front of 
vehicle (item 7 on Air Line Diagram) are ac¬ 
cessible through hand hole in roof of spare 
tire compartment. 


Application valve, Pig. 14, is located un¬ 
derneath toe board on left side of coach. 
Brake treadle is located immediately over ap¬ 
plication valve. As brake, clutch and ac¬ 
celerator pedal linkages are closely allied, 
descriptions and illustrations applying to 
this linkage is shown in "Fuel" group of this 
book. Refer to Air Line Diagram for air line 
connections to application valve. 


SHIM 


OUTLET TO 


EO AUST VALVE 


APPLICATION 

Application valve operated by foot pressure 
controls brake operation by directing flow of 
air from reservoir to brake chambers in brake 
application, and from brake chambers to at¬ 
mosphere in release. Depression of foot pedal 
causes diaphragm to deflect, thus closing ex¬ 
haust valve and opening intake valve. 

Application valve is of pre-loaded type and 
is designed so as to gradually deliver in¬ 
creased air pressure to brake chambers as 
brake pedal is depressed. 


IliTAKE VALVE 
(CLOSED) 


Fig. 14. Sectional View of Brake Application 
Valve. 


with soap suds. Leakage is caused by ball 
not seating properly, or by worn valve seat. 
As a general rule, when valve seat is found 
worn, the diaphragm will also be worn. If 
such is the case, it is more economical to 
replace with a reconditioned valve. The valve 
mechanism should be thoroughly washed with 
gasoline at least every six months. 


QUID] 


GRADUATING 


SPRING 


Supply and Test Fittings 


TUBE 


The outside supply fitting is located at 
air filter, as shown in Fig. 11. The test 
fitting is located on floor of tool compart¬ 
ment. These fittings are designated on Air 
Line Diagram as items 14 and 37. The supply 
fitting permits charging of supply tanks from 
an outside source. The test fitting is used 
to test brake application valve. 

Air L i ne s 

Air lines are of annealed copper tubing 


SPRING SEAT. 


DIAPHRAGM 


VALVE SEAT 


Pig- 15- Brake Application Valve Diaphragm 
Assembly. 
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r 

sp 

p,'To teat graduated range of valve, attach 
pressure gauge to te3t fitting (see item 14 
S on Air Line Diagram) and apply brakes slowly. 
• Gauge should jump from zero to 4-1/2 or 5-1/2 
|gp i n first step, then gradually move to 60 
65 pounds. 

. stop screw located under brake pedal at for¬ 
ward end should be adjusted so as to prevent 
' .further travel of pedal. 


DIAPHRAGM 

Diaphragm assembly is illustrated in Pig. 
15. Pre-loading of spring is accomplished 
by exhaust valve seat which is threaded in¬ 
side exhaust valve tube and locked securely 
by special plug. 

Spring pressure can be adjusted by shims 
placed between spring and spring seat. Spring 
pressure should be held to 36 to 44 pounds 
when dimension is 3.305 as shown in Pig. 12. 
If pre-loaded more than specified, brake will 
operate severely and tend to grab because of 
initial harder application, also diaphragm 
may be damaged. 


INTAKE AND EXHAUST VALVE 

Intake and exhaust valve is shaped similar 
to a dumb bell. Upper ball acts as exhaust 
valve and is always open when brakes are in 
released position. (Pig. 14). At first ap¬ 
plication, opening between ball and exhaust 
seat is closed, thus closing off the escape 
of air. Intake valve is always seated, as 
shown in Pig. 15, when brakes are in released 
position, thus not allowing air pressure to 
enter lower chamber and wheel cylinders. 

As brake pedal is moved toward application 
position, graduating spring deflects dia¬ 
phragm downward, closing exhaust valve and 
opening intake valve, permitting air pres¬ 
sure to pass from reservoir to brake cham¬ 
bers . When air pressure in brake chambers 
and cavity below diaphragm is strong enough 
to balance pressure placed on graduating 
spring, it lifts the diaphragm and compresses 
graduating spring so that both the intake and 
exhaust valves are held closed. Further lever 
movement toward application position com¬ 
presses the spring still further and causes 
the balance to be established at a higher 
pressure. Movement toward released position 
removes pressure from graduating spring, while 
air pressure lifts diaphragm, permitting ex¬ 
haust valve to open and exhaust air from brake 


chambers until a lower balance is reached. 
This balancing feature gives driver a fine 
degree of brake control, enabling him to grad¬ 
uate the brake on or off as conditions demand. 

INLST 


TO BRAKE 
CHAMBER 


I 

Fig. 16 Sectional View of Relay Valve. 

BRAKE VALVE TESTS 

Brake valve should be tested for leakage 
and delivery pressure at end of each 5000 
miles. This can be done without removing it 
from vehicle by having reservoir charged to 
100 pounds and testing as follows: 

1 . With foot pedal in released position, 
check distance between treadle roller and 
valve button - this should be 1/16". This 
free travel of pedal can be adjusted by 
loosening lock nut on adjusting screw and 
turning screw counter-clockwise to increase 
pedal travel and clockwise to decrease 
travel. 

2. With foot pedal in released position, test 
intake valve for leakage by applying soap 
suds on exhaust port. 

3. With foot pedal in applied position, test 
exhaust valve for leakage by applying soap 
suds on exhaust port. 

4. Connect test gauge to test fitting (see 
item 14 on Air Line Diagram), and test de¬ 
levered pressure by depressing foot pedal. 
If pressure obtained is less than 60 - 65 
lbs., pedal should be adjusted at screw 
under foot pedal. 

5. If either intake or exhaust valve leaks 
excessively, brake valve should be checked 
for dimensions shown inFig. 15, and valves 
inspected. Complete unit may be returned 
to manufacturer for reconditioning. 
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VALVE INSPECTION 

Inspect valve seats for dust or carbon de¬ 
posits. After thorough cleaning of valves, 
measure width of valve seat. If seat is worn 
wider than 1/32", an efficient leakproof seat 
cannot be obtained and parts must be replaced. 
If leakage persists after valves are recondi¬ 
tioned, it can usually be corrected by instal¬ 
ling addi tional shims between inlet valve seat 
and body. 


MAINTENANCE 

Relay valve diaphragm is subject to service 
wear and should be replaced once each year, 
or more often when operating conditions are 
unusually severe. If leakage is caused by 
diaphragm, both diaphragm and diaphragm seat 
should be wiped clean with gasoline-saturated 
rag. If leakage is caused by intake valve, 
remove valve, clean valve and valve seat with 
kerosene, and then regrind valve. Valve should 
be ground with a small amount of fine abrasive. 
Only a slight pressure is necessary. Always 
wash valve and seat thoroughly with gasoline 
after regrinding operations. 

If intake valve is excessively worn, it will 
be found more economical to replace entire 
relay valve with a reconditioned unit. 


TO INTAKE VALVE 


WCk release valve, Fig. 17, speeds up the 
release of air from front brake chambers. 
This unit (item 15 on Air Line Diagram) is 
mounted on floor under coach to the rear of 
horizontal air tanks. 


EXHAUST 


TO BRAKE CHAMBERS 


release valve should be inspected at 
periodic intervals. With brakes applied, 
cover exhaust port with soap suds. Leakage 
is caused either by dirt on exhaust seat or 
a morn exhaust seat. 

Remove diaphragm and clean seat with kero¬ 
sene. If seat is worn, replace diaphragm. 
Diaphragm should be replaced at least once 


mgm, engine oil should be put In oil cup 
every 1,000 miles in order to keep felt wash¬ 
ers lubricated. 

Application valve 3hould be removed, dis¬ 
assembled. and thoroughly cleaned every 50,000 
miles. Apply coat of petrolatum to all moving 
parts before reassembling. Diaphragm should 
be replaced every two years. 

Relay Valve 

Relay valve. Fig. 16, is used to speed up 
application and release of rear brakes. This 
unit (item 29 on Air Line Diagram) is mounted 
under floor of coach to rear of rear axle. 
Air pressure in rear brake chambers is ex¬ 
hausted rapidly to atmosphere onrelease thru 
the relay valve. 


Brake Chambers 


TEST 

1. With brakes released, cover exhaust port 
with soap suds. Leakage is caused by sup¬ 
ply valve not seating properly. 

2 . With brakes applied, cover exhaust port 
with soap suds. Leakage is caused by di¬ 
aphragm not seating properly. 


INSPECTION 

Brake chambers should b 
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maintenance 

Brake diaphragms should be replaced every 
! .f : 50,000 miles or at least every two years. 
f|; : Check condition of rubber boots periodically. 
These should be replaced if cracked. The 
. boots should be treated with a suitable rub¬ 
ber lubricant. 


Fig. 18. Sectional Vlev of Slack Adjuster 


Slack Adjusters 


Front camshaft. Fig. 19, is mounted on two 
needle type bearings which are retained in 
place in brake spider. Outer and inner ends 
of bearings are equipped with oil seals. 

Anchor pins are held in place with a re¬ 
taining plate which engages slot in each pin. 
Lock plate is retained with a screw. 


Slack adjuster used at each front and rear 
brake is sectionally illustrated in Fig. 18 
and also illustrated in Figs. 20 and 22. The 
slack adjuster spline is mounted on spline 
of brake 3hoe camshaft and held in place with 
retainer plate. 

The most efficient brake action will be ob¬ 
tained when the slack adjuster arm travel is 
held to a minimum so that full length of lev¬ 
er is used. The brake adjustments necessary 
to maintain proper slack adjuster arm travel 
are made by turning adjusting worm. Fig. 31. 
This rotates worm gear together with camshaft 
and cam, expanding brakes so that slack caused 
by brake lining wear is taken up and slack 
adjuster arm travel is returned to minimum 
setting. Refer to "Adjusting Brakes". 


REMOVING SHOES (Refer to Fig. 20) 

1. Remove wheel, hub, and drum. 

2. Remove both retracting springs ( 8 ). 

3. Remove anchor pin lock plates (18). 

4. Pull anchor pins ( 12 ) through shoes 

5. Shoes may then be swung clear. 


MAINTENANCE 

Worm gear and worm should be lubricated at 
regular intervals. Lubrication fillings' are 
provided on body of each slack adjuster. 

The replaceable bushings fitted into holes 
in slack adjuster arms should be inspected 
at each major vehicle inspection and replaced 
if necessary. 


Front Brake Shoes 


There are two shoes on each front brake 
which swivel at one end on anchor pins and 
are expanded by constant lift cam. Component 
parts of front shoes, camshaft slack adjuster 
and brake chamber are shown in Fig. 20. 


Fig. 19 . Front Brake Camshaft and Mounting 
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1. Camshaft 

2. Washer 

3. Oil Seal {Outer) 

4. Bearings 

5. Roller Pin 
G. Roller 

7. Spring Pin 

8. Spring 

9. Brake Shoe 
10.Shoe Lining 
11.Shoe Bushing 
12.Anchor Pin 
13.Spider 

14.Spider Stud 


15.0il Seal (inner) 
16.Stud Nut 

17. Grease Slinger 

18. Anchor Pin Look 

19. Lock Screw 

20. Adjustor Stop Hut 

21. Adjuster Worm 
22.Spacing Washer 
23.Plug 

24.Spring 
25.Adjuster Lever 
26 .Horn: Gear 

27. Worra Gear Cover 

28. Retaining Washer 

29. Retaining Washer 


30. Retaining Washer 

31. Retainer Set Screw 
32.3racket Stud 

33 .Yoke Pin 

34. Chamber Yoke 

35. Yoke Nut 
36*Boot 

37. Chamber bracket 

38. Bracket Stud Hut 
39.1!on-Pressure Plate 

40. Push Rod Spring 

41. Chamber Push Rod 

42. Chamber Diaphragm 

43. Pressure Plate 
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Fig. 21. Rear Brake Camahaft and Mountings. 


If necessary to remove camshaft, proceed as REAR BRAKE SHOES 

follows: 

1. Remove slack adjuster screw (31) and re- Four brake shoes at each rear brake are 

taining plate (29). mounted in pairs, as shown in Fig. 22. The 

2. Remove slack adjuster assembly (25). four shoes are actuated by a single brake 

3. Pull camshaft (l) out through spider. chamber. One camshaft operates two integral 

constant lift cams which expand brake shoes. 
INSTALLING SHOES (Refer to Fig. 20) Camshaft inner and outer ends are mounted 

Two brake blocks are fastened to each shoe inneedle type bearings. Fig. 21. Outer bear- 

with flat head countersunk bolts. Blocks ing is mounted in a bracket bolted to brake 

should not have over .006" clearance between spider, while inner bearing is mounted in 

back of lining and brake shoe at any point. bracket held in place on axle housing with 

Tollers (6) at cam ends of shoe assemblies stud and nut. Inner and outer brackets are 

should be replaced if appreciably worn. An- equipped with oil seals at each end of bear- 

chor pin bushings (11) in shoes are reamed ings. Camshaft is dulled full length to pro- 

after assembly. (See "Specifications".) vide lubricant to outer bearing when lubri- 

Install shoes in follcv/ing manner: cated at fitting on inner bearing bracket. 

1. Examine camshaft needle bearings (4) and Anchor pins for both pairs of shoes are re¬ 
replace if worn. Roll small quantity of tained in place In spider with set screws, 

grease into each bearing assembly. Ex- Outer and inner ends of anchor pins are equip- 

amine oil seals at each end of shaft and ped with retaining washers and lock rings, 

replace if necessary. Each pair of shoes is equipped with retract- 

2. Install bearings in brake spider. ing springs, ends of which are hooked on pin 

3. Install camshaft and slack adjuster. on each shoe. 

4. Install shoes. Insert anchor pins into 

shoes and install lock plate and screw. REMOVING REAR SHOES (Refer to Fig. 22) 

5. Check retracting springs before installs- 1. Remove drum, hub and axle shaft. 

tion. (See "Specifications" for test di- 2. Remove both brake shoe retracting springs, 

mensions.) 3. Remove outer anchor pin lock rings (46). 

6. Back off slack adjuster so that shoe roll- 4. Outer shoes may then be removed. 

ers are on lowest point of cam. 5. Remove anchor pin set screws and lock rings 

7. Clean hubs, hand pack wheel bearings, and at inner ends. Pull out anchor pins. In¬ 
adjust as described in "Wheels" group. ner shoes may then be removed. 

Reinstall drums and adjust brakes as de- If necessary to remove camshaft, proceed in 
scribed under "Adjusting Brakes". following manner: 


f 


























1. Chamber Prossitre Plate 

20. Spacing Washer 


2. Chamber Diaphragm 

21. Spacing Vlasher 


3. Chamber Push Rod 

22. Inner Oil Seal 


4. Push Rod Spring 

23. Inner Camshaft Brg. 


5. Chamber Plate 

24. Inner Camshaft Brlrt. 


6. Chamber Brackot 

25. Lock Washer 


7. Adjuster Retain. Bolt 

26. Hut 

39. Expansion Plug 

8. Washer 

27. Camshaft Oil Seal 

40. Spring Pin 

9. Adj. Retain Washer 

28. Spacing Washer 

41. Shoe Lining 

10. Adjusting Stop Hut 

29. Collar Set Screw 

42. Broke Shoe 

11. Lockwasher 

30. Camshaft Collar 

43. Anchor Pin Washer 

12. Plunger Plug 

31. Shoe Spring 

44. Anchor Pin 

13. Plunger Spring 

32. Shoe Roller 

45. Pin Lock Screw 

14. Plunger 

33. Roller Pin 

46. Pin Lock 

15. Adjuster Worm 

34. Shoe Bushing 

47. Pin Plug 

16. Adjuster Lover 

35. Camshaft 

48. Chamber Yoke 

17. Worm Gear 

33. Outer Oil Sea] 

49. Yoke Pin 

18. Worm Gear Cover 

37. Outer Bracket 

50. Yoke Hut 

19. Adjuster Spacer 

38. Outer Bearing 

51. Boot 


Fig. 22. Rear Brake 
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R . Remove outer camshaft bearing bracket (37). 
* Loosen collar set screw (29). 

Remove slack adjuster retaining plate (9) 
and slack adjuster (16). 

|> 4 . Pull camshaft out through brake spider. 

'.INSTALLING REAR SHOES (Refer to Fig. 22) 

Two brake blocks are fastened to each 3hoe 
•■' with flat head countersunk bolts. Blocks 
Sh should not be over .006" clearance between 
back of lining and brake shoe at any point, 
v Rollers (32) at cam ends of shoes should 
f be replaced if appreciably worn. Anchor pin 
bushings (34) in shoes are reamed after as¬ 
sembly (see "Specifications"). 

Install shoes in following manner: 

1. Examine camshaft needle bearings (23 and 
38) and replace if worn. Roll small quan¬ 
tity of grease into each bearing assembly. 
Examine oil seals at each end of brackets 
(36 and 22), and replace if necessary. 

2. Install bracket (24) and bearing assembly 
(23) on axle housing. 

3. Install camshaft (35) and locking collar 
(30). 

4. Install outer bracket (37) and bearing on 
spider and camshaft. Make certain that 
plug (39) is in end of bracket (37). 

5. Place inner pair of shoes in position and 
insert anchor pin3 (44). Secure anchor 
pins wi th set screws and install inner locks 
(46) on pins. Install inner retracting 
spring (31) on shoes. 

6 . Install outer pair of shoes and outer locks 
on anchor pins. 

7. Install slack adjuster on camshaft. Make 
certain that collar (30) is secured with 
set screw (29). 

8. Backoff slack adjuster so that shoe roll¬ 
ers are on lowest point of cam. 

9. Clean hubs and hand pack wheel bearings. 
10.Install hub, wheel bearings, arum, and ax¬ 
le shaft. Adjust wheel bearings as di¬ 
rected in "Wheel" group. 

11.Adjust brakes as described under "Adjust¬ 
ing Brakes". 

Adjusting Brakes 

With slack adjusters used on these brakes, 
a complete and perfect adjustment can be made 
as the vehicle stands on highway or on serv¬ 
ice floor. If the push rod travel is held to 
a minimum, increased life of brake chamber 


diaphragm can be obtained as well as reduced 
air consumption. 

Following steps are suggested in making 
brake adjustments: 

1. Build up pressure to at least 80 lbs. and 
maintain at least 60 lbs. while brakes are 
being adjusted. 

2. For first adjustment on new brakes, or if 
original adjustment has been disturbed, 
jack up each wheel and turn slack adjust¬ 
er until brake shoes are ti^it against 
drums. 

3. Back off slack adjuster until wheel is 
free. Check to see that there is between 
.008" and .010" clearance at toe end of 
shoe. Apply Brakes; note and record brake 
chamber push rod travel. This maximum 
travel when brakes are adjusted correctly 
should be 3/4" . 

4. The push rod travel should be the same 
for both chambers on each axle. On this 
vehicle, the maximum travel when brakes 
are adjusted should be 3/4" while maximum 
stroke at which brakes should be readjust¬ 
ed is 1-3/4". 

5. The brakes should be readjusted every 1000 
miles or more often in very severe service. 
This check may be made by applying brakes 
and measuring brake chamber push rod travel. 
If this travel is more than it was on the 
original adjustment, brakes should be re¬ 
adjusted, decreasing travel to 3/4". 

6. Wheel bearings should be checked at each 
brake adjustment. Loose wheel bearings 
will affect brake adjustment. 

Brake Drums 

Brake drums which are out-of-round in ex¬ 
cess of .010" should be re-machined or re- 
ground. 

Brake drums should never be ground or ma¬ 
chined more than l/8" over original diameter. 

Drums machined out more than this are lia¬ 
ble to warp and become bell-shaped, thereby 
rendering brakes ineffective. 

Drums may be reground up to .030" oversize 
without necessitating use of oversize linings. 
Always check inside diameter of drums and if 
it is necessary to machine them more than 
.030" oversize of new drums to clean up, drums 
should be machined to l/8" oversize and l/l6" 
oversize brake linings used. Beyond this 
limit, new drums must be installed. 
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type lining held in place with flat head 
screws and nuts. Brake blocks are counter 
bored to permit maximum amount of wear 
linings before heads of bolts are in dang 
of scoring arum. 

Lower ends of shoes are mounted on eccentric 
anchor pin with tang on rear end to permit 
turning pin when adjusting brake shoe clear 
ance. Clamping bolts in anchor pin bracket 
should always be kept tight to prevent pin 
turning. 

Dpper ends of shoes are adjustable indepen 
dently of each other to secure proper lining 
clearance. 

Brake shoes are interchangeable as rights 
and lefts, and can be removed after discon¬ 
necting lever and removing adjusting nuts and 
anchor pin. 


LUBRICATION POINTS 


Following is a description of operations 
necessary to lubricate service brakes and 
controls. Refer to Lubrication Chart (Croup 
13) for lubricant specifications andperiods. 

1. Brake anchor pins - eight fittings, two 
at each wheel - accessible from underneath 
vehicle. Use pressure gun. 

2. Brake camshafts - four fittings, one at 
each wheel - accessible from underneath 
vehicle. Use pressure gun. 

3. Brake slack adjusters - four fittings, 
one at each wheel - accessible from under¬ 
neath vehicle. Use pressure gun. 

4. A compressor air cleaher - clean air clean¬ 
er and element - refill to level narked 


on cleaner body. Accessible through en¬ 
gine compartment. 

5. Air compressor joints - two fittings - one 
in each joint - located in face of bear¬ 
ing caps. Remove filler hole cap screws, 
insert lubrication fitting. Fitting must 
be removed af ter lubrication and cap screws 
inserted. Accessible through engine com¬ 
partment. Use pressure gun. 

6. Air compressor slip joint - one fitting - 
remove slotted screw and insert fitting. 
Fitting must be removed after lubrication 
and slotted screw inserted. Accessible 
through engine compartment. Use pressure 
Run. 


Fig. 23 Hand Brake is Mounted on 
Transmission Angle Drive 


Hand brake, shown in Fig. 23, is two-shoe 
contracting type, operated through rods and 
bell-cranks by hand lever at left of driver. 
Each shoe is provided with one-piece block 


BRAKE ADJUSTMENT 
When making initial adjustment of anchor 
pin, turn pin until both shoes have at least 
.020" clearance at bottom. 

Turn inner adjusting nut first, then out 
nut, until there is .030" - .040" clearance 
between upper ends of linings and drum. 

Be sure anchor pin clamp bolts are tight 
and that adjusting nuts are held securely by 
their clips. 


Brake Control Rods 


As brake control rods and linkage are close¬ 
ly allied to accelerator and clutch linkage, 
descriptions and illustrations of this link¬ 
age will be found in "Fuel" group of this 
book. 


ADJUSTING NUT- (Q 


ADJUSTING NUT 
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ng Air chamber ' clevis, pin and boot - Tour 
m points - one at each wheel. Accessible 
from underneath vehicle. Use spray gun. 
: 9. Brake pedal hinge pin - accessibly through 
p fog lamp opening. Use spray gun. 

10. Hand brake cross shaft needle bearings. 
Packed at assembly. 

11. Control rod ball cranks - thru fittings 
with grease tubes, located at engine bulk¬ 
head - accessible from underneath vehicle. 
One fitting for hand brake control. Use 
pressure gun. 


13.Hand brake anchor - 
sible through transmis 
Use pressure gun. 


SPEC IFI CAT IONS 
BRAKES 


ANCHOR PIM 
Diameter • 


Front Brakes 


Brake Diameter- 
LINING 

Length- 

Width - 


ANCHOR PI!,’ BUSHING 
Inside Diameter-Burnish- 


Thickness 


CAM ROLLER 
Inside Diameter- 


RETRACTING SPRING 

Free Length- 

Lbs. Pull @ 9"— 


roller pin 
D iameter-- 


ANCHOR PIN 
Diameter— 


REAR BRAKE CHAMBER 
Minimum Push Rod Travel 
Maximum Push Rod Travel 


ANCHOR PIN BUSHING 
Inside Diameter-Burnish- 


AIR COMPRESSOR 

Make- 

Model - for Gasoline Eng 
Model - For Diesel Engin 

Piston Ring Gap- 

Ring Clearance in Groove 

Discharge Valve Travel_ 

Connecting Rod Clearance 
Connecting Rod Thrust_ 


CAM ROLLER 
Inside Diameter- 


West inghouse 

-2UCEQVW 

-2UCE8FW 

-.005"-.010" 
-.001"-.003" 
-.073"-.009" 
-. 000"- .0016" 
0035"-.0075" 


ROLLER PIN 
Diameter • 


FRONT BRAKE CHAMBER 
Minimum Push Rod Travel 
Maximum Push Rod Travel 

Rear Brake 

Brake Diameter- 

LINING 

Length - 

Width- 

Thickness- 

RETRACTING SPRING 

Free Length- 

Lbs. Pull & 9-5/4"_ 


AIR PRESSURE GAUGES 
Operating Range- 


SAFETY VALVE SETTING 
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Hand Brake 


LOW PRESSURE INDICATOR 


Set to---40-55 Lbs. 

APPLICATION VALVE 

Type-D 

DIAPHRAGM ASSEMBLY 

Lbs. Load @ 3.503-36 to 44 


Adjustment-Shim Under Spring 

CLEARANCE BETWEEN PEDAL AND BUTTON l/lS" 

APPLICATION VALVE PRESSURE-LBS.-60-65 

Adjustment-Stop Screw Under Pedal 


INLET VALVE SEAT ADJUSTMENT-Shim 

Shim Thickness-.0031"-.010" 


CLEAN FILTER-Every 10,000 Miles 


Items Shown on A 


ITEM NAME 

1 Stop Switch 

2 Horn Valve 

3 Air Horn 

4 Wiper Valves 

5 Wiper Motors 

6 Brake Operating Valve 

7 Air Line Connections 

8 Horn and Wiper Strainer 

8 A Transmission Shift Strainer 

9 Air Gauge 

10 Chock Valve 

11 Low Pressure Indicator 

12 Transmission Shift Valve 

13 Wiper Pressure Regulator Valve 

14 Test Fitting 

15 Quick Release Valve 

16 Horizontal Air Tanks 

17 Front Brake Chambers 

18 Tubing Clip 

18A Tubing Clip 

18B Tubing Clip 

19 Air Conditioning Magnet Valve 

19A Air Condition Throttle Control 

20 Connection 

21 Vertical Air T a nks 

22 Pressure Regulator Valve 

23 Automatic Drain Valve 

24 Regulator and Drain Valve Mufflers 

25 Check Valve 

26 Valve Housing 

27 Connections 

28 Rear 3rake Chambers 

29 Relay Valve 

30 Carbon Trap 

31 Safety Valve 

32 Magnetic Valve 

33 Winter Shutter Cylinders 

34 Heater Valve Outlet 

34A Heater Valve Inlet 

35 Transmission Shift Cylinder 

36 Shutter Thermostats 

37 Supply Valve 

38 Air Gauge 

39 Air Filter 

40 Cooling Coil 

31 Air Compressor 


Type-External Contracting 

Drum Diameter-IP 

LINING 

Width-6" 

Thickness- 5/Q" 

CLEARANCE BETWEEN DRUM l- LINING 

Top-.030 "-.040" 

Bottom-.020" 

BRAKE SHOE BUSHING 

Anchor Pin Hole Burnish-1.7505"-1.V485" 

Lever Hole Burnish-.6245"-.6265" 

r Line Diagram 

REFER 
TO GRODP 

7L 
3 
3 
3 

3 

4 
4 

3 

17 

4 
4 
4 
17 

3 

4 
4 
4 
4 
4 
4 
4 

Air Cond.Manual 
Air Cond.Manual 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Air Cond.Manual 
6 

Air Cond.Manual 
Air Cond .Manual 
17 
6 
4 
4 

Air Cond.Manual 
4 
4 


I 


LOCATION 
Tool Compartment 
Tool Compartment 
Air Horn Compartment 
Dash Left of Instrument Panel 
Behind Instrument and Fuse Panels 
Above Tire Compartment 
Above Tire Compartment 
Tool Compartment 
Behind Instrument Panel 
Instrument Panel 
Tool Compartment 
Tool Compartment 
See "Transmission" 

Tool Compartment 
Tool Compartment 

Under Floor To Rear of Horisontal Tanks 
Under Floor- Ahead of Front Axle 
Front Axle Steering Knuckles 
See Diagram 
See Diagram 
See Diagram 

Air Conditioning Compartment 
Air Conditioning Compartment 
In Duct Center Compartment 
Ahead of P..H. Rear Wheel 
R.H. Rear Baggage Compartment 
R.H. Roar Baggage Compartment 
Left of Vertical Tanks 
Rear of Vertical Tanks 
R.H. Rear 3aggage Compartment 
Duct L.H. Rear Baggage Comportment 
On Rear Axle Housing 
Under Floor - To Rear of Axle 
L.H. Engine Compartment 
On Carbon Trap 
L.H. Engine Compartment 
Ahead of Forward Radiator 
L.H. Engine Compartment 
See Diagram 
On Transmission 
L.H,. Engine Compartment 
On Gauge L.H. Engine Compartment 
L.H. Engine Compartment 
L.H. Engine Compartment 
See Diagram 
On Engine 
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Instructions and Descriptions Shown in This Group Apply to Following Subjects: 


Clutch Assembly 
Clutch Removal 


Clutch Adjustment 
Specifications 


Instructions Applying to Related Parts of Clutch Will be Found in Following Groups: 


Marne 

Engine - 

Transmission — 
Control Linkage 


Group Ho. 

— 8.7101 
17.11101 

- 4.10401 


! Clutch assembly, as illustrated in Fig. 1, 
is single dry-disc type, manually controlled 
by conventional treadle type pedal through 
linkage to clutch assembly. 

Clutch assembly is bolted directly to fly¬ 
wheel clutch plate which in turn is bolted to 
face of flywheel. Three locating dowels are 
fitted into flywheel plate and held in place 
with snap rings. The dowels which locate 
and align clutch assembly, fit into corres¬ 
ponding reamed holes in clutch cover cast¬ 
ing. 


REMOVING CLUTCH ASSEMBLY 

Transmission must be removed from power 
plant in order to service clutch (other than 
minor adjustment). See "Engine" group for 
mounting instructions. 

After transmission is removed, clutch 
assembly may be removed in following man¬ 
ner: 

1. Insert six special cap screws (See Fig. 1) 
through cover plate in holes directly above 
each release lever. Screw into pressure 
plate as far as they will go. These cap 
screws remove pressure spring load so that 
attaching cap screws may be readily removed. 
These "pressure-relief" screws mustbe re¬ 
moved after assembly is reinstalled on 
flywheel. 


Disassembly and Service 
COVER PLATE 

Place entire clutch assembly in arbor press 
and compress slightly to release spring load. 
Remove "pressure-relief" cap screws as well 
as release lever adjusting yoke lock plates 
and nuts. 

Before arbor press is completely released, 
mark relative position of cover plate on pres¬ 
sure plate so that they may be reassembled in 
same position. When pressure is completely 
released, cover plate may then be removed. 

PRESSURE PLATE 

Examine pressure plate face for checks and 
scores. Whenever necessary to reface pressure 
plate, remove just enough metal to give a 
smooth, flat friction surface. Grinding is 
preferred. However, if necessary equipment 
is not available, finish cut, and then polish 
surface with emery cloth. It is not practical 
to face off pressure plate more than 3/32" 
from original thickness. 

If it should be necessary to resurface rear 
pressure plate to less than dimension shown 
in "Specifications" to clean up, new plate 
should be installed. Likewise, if forward 
pressure plate (on flywheel) must be faced 
down to less than dimension shown in "Speci¬ 
fications" to clean up, new plate should be 


2. Support clutch assembly securely as attach¬ 
ing cap screws are loosened. Do not allow 
weight of assembly to rest on dowel 
pins. 

3. Continue to support assembly after cap 
screws have been removed. Tap flange of 
clutch with rawhide hammer. Remove as¬ 
sembly squarely without allowing weight of 
clutch to rest on dowels. 


installed. 

Continued use of old plates, if thinner 
than dimensions given, may lead to plate dis¬ 
tortion and clutch drag. Furthermore, exces¬ 
sively thin plates prevent lever yokes from 
engaging full length of threads in nuts. 

To check thickness of spring pressure plate, 
place it friction face down on surface plate 
and use surface gauge to check distance from 
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Fig. 1 Sectional Viev; of Clutch 
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plate to pressure spring seat. See Pig. 1. 
Be sure composition washers used between 
springs and plate are removed when checking 
plate thickness. 

Whenever Pressure plate is refaced, special 
washers should be installed between pressure 
spring insulating washers and pressure plate 
as indicated in Fig. 1. These washers are 
1/32" thick; therefore, one washer should be 
used under each spring for each 1/32" faced 
off. 

PRESSURE SPRINGS 

Pressure springs are mounted as shown in 
Fig. 1. Springs fit over locating bosses in¬ 
tegral with pressure plate, and seat on plate 
on composition insulating washers. Retaining 
cups, riveted to cover plate, locate and re¬ 
tain springs at cover plate. 

All pressure springs should be tested be¬ 
fore installation, and should be within the 
limits shown in "Specifications" section. 

DRIVING BLOCKS 

Drive is taken by six driving blocks bolted 
to cover plate and registering with corres¬ 
ponding slotted lugs in pressure plate. 

If there is indication of wear or scoring 
on driving blocks, loosen nuts and turn all 
six blocks 90 degrees, using other two sides 
for bearing contact. 

When driving blocks are installed or turned, 
they must be lined up carefully to prevent 
bind or uneven contact with pressure plate 
lugs. Use pressure plate as a fixture as 
nuts are tightened. Pressure plate must move 
freely on blocks after nuts ore tightened. 

CLUTCH RELEASE LEVERS 

The six release levers are equipped with 
hardened thrust buttons which contact release 
bearing. Each lever fulcrums and pivots on 
two needle type roller bearing assemblies. 

If needle bearings have been removed from 
pressure plate, two pilot pins may be used to 
reassemble bearings in levers. These pins 
may be made from cold rolled steel, slightly 
shorter than length of rollers and same dia¬ 
meter as yoke pins. Ends of pilot pins should 
be well chamfered. 

All fourteen rollers used in each bearing 
should be assembled around pilot pins in both 
holes of lever. Pack rollers with release 
bearing lubricant. See "Lubrication"section. 



Fig. 2 Clutch is Adjusted for Wear as Shown 


When both sets of rollers are assembled in 
lever, put lever adjusting yoke in position 
with lever spring straddling lever and push 
pilot pin out with regular pin. Same proce¬ 
dure should be followed when assembling lever 
to pressure plate lug. 

If hardened thrust buttons on end of levers 
show wear, they can be removed readily and 
new buttons installed. It is not necessary 
to remove levers from pressure plate to in¬ 
stall the buttons. 

DRIVEN DISC ASSEMBLY 

When removing facings, rivets should be 
drilled out, using drill slightly smaller 
than diameter of rivet. Support the assembly 
during this operation and the riveting opera¬ 
tions, so that disc will not be sprung or 
distorted. 

Check over-all thickness of assembly after 
facings are installed. Assembly should then 
be tested for run-out, which should not ex¬ 
ceed maximum run-out, as shown in "Specifica¬ 
tions", measured at point about 1-1/2" from 
outside edge of front lining (toward flywheel). 

Assembling Clutch 

The following steps may be taken to reas¬ 
semble clutch: 

1 . After release levers are assembled to pres¬ 
sure plate, as previously explained, place 
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Clutch housing to 
Transmission Case 
Dowel is installed 
with dowel and lock 
ring. Rear face of 
clutch housing must 
be oounterbored as 
noted in "Specifi¬ 
cations" for instal¬ 
lation of lockring. 


3 Clutch Dowel Installation _ 

plate face down on two wooden 


pressure plate face down on two wooden 
blocks. 

2. Place pressure springs in position. Be¬ 
fore springs are reinstalled, check against 
specifications shown in "Specifications" 
section. 

IF PRESSURE PLATE HAS BEEN REFACED, in¬ 
stall special shim washers between each 
pressure spring insulating washer and pres¬ 
sure plate. If pressure plates have been 
dressed down, use one washer 1/32" thick 
under each spring for each 1/32" removed. 

3. Place cover plate over pressure springs 30 
that driving blocks will enter slots in 
plates, with location marks on cover and 
plate in line, and spring cups on cover 
inside of each spring. 

4. Place assembly in arbor press, and com¬ 
press until ends of adjusting yokes enter 
corresponding holes in cover plate. To 
assist engaging ends of yokes in holes as 
assembly is further compressed, place small 
blocks of wood (1/4" thick) underneath 
inner ends of levers. 

5. Compress assembly until adjus ting nuts can 
be turned three or four threads. 

6 . Install temporarily pressure relief screws 
in cover plate and pressure plate. These 
screws will draw pressure plate toward cov¬ 
er and will hold assembly compressed. DO 
HOT FAIL TO REttOVS THESE SCREWS AFTER CLUTCH 

IS ASSEMBLED TO FLHMKESL YLkTE. 


pack with grease specified in "Lubrication" 
chart. 

2. Inspect dowels on flywheel clutch plate. 
Snap rings should be renewed if they have 
been removed for any purpose. Do not com¬ 
press snap rings any more than necessary 
to install. hake certain that rings fit 
snugly into grooves. 

3. Put driven disc into plate with short end 
of splinea hub toward flywheel. Insert a 
spare clutch shaft or dummy shaft through 
cover plate to hold assembly in alignment. 

4. Install attaching screws. 

5. Remove the six "pressure-relief" cap screws. 

6 . Put adjusting nut lock plates in position 
leaving their cap screws loose enough so 
that nuts can just be turned when adjust¬ 
ing levers. 


\5S3SmXSSk "t'LLRsRRIv. 

1 . hsio-rs s.ss«S»Vi.ug sln-tch. usss-tSoY-s to iV;- 
Wheel, check holts which attach clutch 
plate to flywheel, and flywheel to crank¬ 


shaft. Clean pilot bearing thoroughly and 


ADJUSTING RELEASE LEVERS 

1. Adjust release levers so that contact 
points on levers are dimension shown in 
"Specifications" (with new lining) from 
straight edge laid across outer face of 
cover plate. 

ADJUSTMENT FOR WEAR 

Adjustment for wear on lining is made at 1 
the linkage. Fig. 2, and NOT a t release levers. 
With release levers adjusted as explained 
under "Adjusting Release Levers", linings 
should be worn down to rivet heads when levers 
touch cover plate. ’When this occurs, linings 
should be renewed and pressure plates refaced 
if nscessory. 

To adjust for lining wear. Fig. 2, turn ad¬ 
justing screws so that clutch pedal has 1-1/2" | 
free play before clutch starts to release. I 

See "Control Linkage". 

CLUTCH HOUSING 

Two dowel pins, held inclutch housing with® 
snap rings , locate clutch housing on main case. I 
In production, the clutch housing is bolted ■ 
in place with drive shaft bearing retainer in, 
place; the dowel pin holes in both case and 
housing are line reamed, and dowels installed; : 
and then a finish cut is taken on shoulder of] 
clutch housing to align housing concentric 1 
■with ratlin shs.it. See Fig. b . 

ievuic^ clutch housings s.ue nschinei j 
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housing to dimension shown in "Specifica¬ 
tions. Then ream clutch housing holes only 
to dimension shown in "Specifications". In¬ 
stall dowel pin and snap rings. 

If clutch housing has been removed for 
other repair purposes ( renew gasket between 
I'housing and case before reinstalling. Always 
temporarily install main drive gear bearing 
retainer before bolting housing to case to 
assist aligning housing and case. 


CLUTCH SHIFTER SHAFT 

The clutch shifter shaft, Fig. 4, is sup¬ 
ported in cover on needle type roller bearings. 

The vertical clutch shifter shaft, upon 
which is fastened clutch shifter yoke, is 
supported at lower end of housing with a cap 
and seven shims (one, .031" and six, .005"). 
These shims place clutch shifter yoke in 
proper position. 

If shifter shaft is removed for any purpose, 
reinstall with same number of shims under 
lower end. After installation, check clear¬ 
ance between yoke fingers and bearing re¬ 
tainer. Free movement of bearing retainer 
and yoke and shaft assembly is all that is 
; necessary. If clearance is not correct, 
loosen the two shift yoke screws and tap yoke 
lightly in direction desired. If this pro¬ 
cedure does not obtain correct clearance, 
remove or install necessary shims to obtain 
proper clearance. 


S.lSS 


Fig. 4 Clutch Shifter Shaft and Yoke 

Clutch Control Linkage 

As clutch control linkage (pedal to clutch 
proper) is closely associated with brake and 
accelerator linkage, illustrations and in¬ 
structions regarding these parts will be 
found in "Fuel System" group of this book. 
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LUBRICATION 

Following is a description of operations 

necessary to lubricate clutch and controls. 

Refer to Lubrication Chart (Group 15) for 

lubricant specifications and periods. 

1. Clutch pedal hinge pin - two oilers, one 
at each end of pin - accessible through 
inside of coach. Use oil can. 

2. Clutch cross shaft - one fitting on end 
of shaft - accessible through tool com¬ 
partment. Use pressure gun. 

3. Clutch throwout bearing - Grease cup - 
screw handle down one turn, refill if 
necessary - accessible through transmission 
inspection door. 

4. Clutch throwout bearing cross shaft - two 


POINTS 

fittings, one at each end of shaft. Upper 
fitting accessible through right hand 
engine compartment door. Lower fitting 
accessible from underneath vehicle. Use 
pressure gun. 

5. Control rod bell crank3 - Three fittings 
with grease tubes , located at engine bulk¬ 
head-accessible from underneath vehicle. 
One fitting for clutch control. Use pres¬ 
sure gun. 

6. Clutch spline - greased at assembly. 

7. Clutch control linkage - accessible through 
tool compartment, fog lamp opening, trans¬ 
mission inspection door and right and lef 
engine compartment doors. Use pressure gun- 
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SPECIFICATIONS 


TYPE...Single Plate 


CONTROL.---Manual 


FACINGS 

Number Used-2 

Outside Diameter-16-3/4" 

Inside Diameter-10" 

Thickness..184 "-.190" 

Overall Thickness of Driven Disc (With 

Linings)-.457" 

Run-Out Not Over-.015" 

CLUTCH SPRINGS 

Quantity Used-24 

Free Length-2-7/32" 

Lbs. Pressure 0 1-19/32".134-139 

PRESSURE PLATS 

Original Thickness-1" 

Do Not Reface to Less Than-.9375" 


FLYWHEEL PLATE 
Gasoline 

Original Thickness-..880"-.870" 

Do Not Reface to Less Than-.818"-.808" 

Diesel 

Original Thickness-.880"-.870" 

Do Not Reface to Less Than-.818"-.870" 

Adjustment 

Lever Button to Cover Plate-1-3/8" 

Levers in Same Plane Within-.030" 

Pedal Play Before Releasing-1-1/2" 


Control Linkage-See "Fuel System" Group 

CLUTCH HOUSING DOWELS 
Line Ream Clutch Housing and Main 

Case To.--.'’730"-.7745" 

Counterbore Clutch Housing Rear Face only 
.850"-.860" Diameter, to Depth of .062"- 

.072" 
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Illustrations and Descriptions in This Group Apply to Following Subjects: 


Fan 

Water Pump 
Radiators 


Radiator Shutters 
Anti-Freeze Solutions 
Specifications 


Instructions Applying to Related Parts of Cooling System Will be Found in Following Groups. 


Group Name Group Ho. 

Generator Fan-7G.0001 

Heating System-Air Con.Manual 

Engine (Gasoline)-—-— 


Group llame Group No. 

Engine (Diesel)-Diesel Manual 

Wiring Diagram.7W.0001 

-8.7101 



Economical operation of engine and need for 
heating coach depend upon proper temperatures 
being maintained in heating and cooling sys¬ 
tem. This systemwill adequately control op¬ 
erating temperatures during severe hot or cold 
weather provided all units of system are 
properly maintained. It includes two radia¬ 
tors, surge tank, two fans, water pump, spring 
loaded water pressure valve, two shutter 
thermostats, alarmsstat, water temperature 
element, heating system. Description and 
maintenance instructions on each unit are 
given in succeeding paragraphs. Heating sys¬ 
tem and Diesel cooling units are described 
in detail in "Air Conditioning" and "Diesel" 
manuals, respectively. 

Fans 

GENERATOR FAN 

Generator fan is mounted at front end of 
generator and is belt-driven from crankshaft 
pulley. See "Generator" group in this book. 
It provides cooling for forward radiator and 
assists in ventilation of generator. Gener¬ 
ator position can be adjusted in order to ob¬ 
tain correct belt deflection. Turnbuckle be¬ 
tween engine and generator maintains proper 
belt tension regardless of engine movement. 
See "Generator" group in this book. 

Removal and installation of generator fan 
are described in "Generator" group of this 
book. 

CRANKSHAFT FAN 

Rear radiator fan is mounted directly on 


crankshaft in conjunction with harmonic bal¬ 
ancer and pulley, os shown in Fig. 1. Fan 
blade assembly is Installed on fan hub, and 
air is drawn through radiator through shroud. 
Fan can be removed only as a complete assem¬ 
bly after removing set screws and fan assem¬ 
bly bolts. 

Harmonic balancer is held to hub by six 
bolts, and air compressor and generator drive 
pulley is keyed to shaft. 

In the Diesel engine, balancer is cased in 
housing, and fan is bolted to flange at end 
of shaft. Refer to "Cooling System" in the 
Diesel Manual. 

BELT ADJUSTMENT 

Crankshaft fanbelt should be tightened for 
proper tension by loosening pulley clamp nuts 
and screwing outer half of pulley in or out 
to obtain correct belt deflection, as shown 
in Fig. 2. Forward radiator fan belt is ad¬ 
justed to proper deflection by adjusting turn- 
buckle between engine and generator. 

Belts should be replaced in matched sets in 
order to assure belts of same length. 

LUBRICATION 

Forward radiator fan lubrication is taken 
care of by generator lubrication. See 7G 
"Electrical" group. 

Rear radiator fan is lubricated through 
pressure fitting easily accessible from en¬ 
gine compartment. Refer to "Lubrication" 
chart for proper lubricants to be used. 
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DISASSEMBLING 

Entire assembly must be removed from engine 
before disassembling unit. 


Fig. 2. Adjust Bear Far. Belt as Shown. 


mmm?- ti 


COOLING 


Fig. 1. Rear Fan Is Mounted on Crankshaft. 


Water Pumps 

GASOLINE ENGINE WATER PUMP 

Water pump assembly, Fig. 3, is mounted at 
lower left-hand front of engine and Is driv¬ 
en by distributor drive shaft assembly. 

Pump is "packless" type with spring loaded 
seal at impeller end instead of packing and 
gland nut. 

Seal is held in contact with large carbon 
washer and shaft bushing by spring and clamp 
ring and is held in place by lockwire. 

Drive shaft is mounted on double row ball 
bearing held in housing by lock ring, and on 
shaft by nut and special lock. Spring loaded 
oil seal contalned in retainer is pressed in¬ 
to pump body. This seal prevents lubricant 
at bearing from entering water passages. 

Impeller is pressed on tapered end of drive 
shaft and held in place with key and castle 
nut. Tang of drive shaft fits into slot in 
distributor drive shaft. 


Disassemble unit in following manner: 

1. After pump cover has been taken off, re¬ 
move impeller. 

2. Remove snap ring from impeller. This al¬ 
lows seal assembly to be removed. 

3. Remove bearing lockwire and press shaft 
and bearing from body. 

4. Remove oil seal and replace with new one. 
ASSEMBLING 

When pump is assembled, impeller seal clamp 
rings and lockwires should be renewed. Also 
renew rear bearing lockwire. Make sure im¬ 
peller and rear bearing seals are in good con¬ 
dition. 

1. Check surface on shaft where oil seal rides 
for smoothness. If necessary, take small 
grinding cut. 

Remove all corrosion and rubber from shaft. 
THIS IS IMPORTANT as rubber from old seal 
usually vulcanises itself to shaft, making 
very rough surface, which will not allow 
new rubber to seal. 

2. Inspect bearing and be sure that inner race 
is clamped tight on shaft. 

3. Clean and inspect body, being sure drain 
hole is clear. 

4. Replace shaft in housing and secure with 
bearing lockwire. 

5. Before inserting new seal, place some hard 
grease on seal clamp ring so it will stick 
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1 . 

Pump Outlet 

8 . Impeller 

2 . 

Lock Wire 

9. Lockwasher 

3. 

Seal 

10. Snap Ring 

4. 

Clamp Ring 

11. Look Hut 

5. 

Shaft 

12. Bearing 

6 . 

Spring 

13. Oil Seal 

7. 

Carbon Washer 

14. Bearings 


Fig. 3 . Water pump used on Gasoline Engine. 


to rubber Insuring its location in assembly. 

6 . Place seal parts into impeller in follow¬ 
ing sequence: 

a. Steel spacing washer. 

b. Spring. 

c. Flexible seal with brass clamping ring 
stuck with grease to smaller diameter 
and spring guide over larger diameter. 

d. Carbon. 

e. Snap ring. 

7. Inspect sealing surface on pump body, and 
see that it is smooth, free from pit marks 
and excessive wear. 

8 . Place few drops of lubricating oil on in¬ 
side of flexible seal and on shaft and re¬ 
place impeller. 

9. Tighten impeller nut snugly, lock securely 
with cotter pin, and replace pump cover. 

LUBRICATION 

Ball bearing is lubricated by engine oil 
through timing gear housing. 

Diesel Water Pump & Oil Cooler 


is illustrated in Wiring Diagram, comprises 
thermal unit Installed in engine water pas¬ 
sage and electrically connected to a buzzer 
located near driver. 

When temperature of cooling system reaches 
a dangerous degree, action of thermal unit 
completes electrical circuit to buzzer which 
continues to sound until ignition switch is 
turned off. 

When buzzer sounds, engine should be imme¬ 
diately stopped, and condition which caused 
overheating should be located and remedied. 

WATER TEMPERATURE 

Electric temperature gauge which gives di¬ 
rect reading at instrument panel gauge as soon 
as ignition is turned on, is used. 

Thermostatic temperature plug is used at 
right end of top water manifold, which trans¬ 
mits temperature to gauge at instrument pan¬ 
el. Wiring circuit is illustrated in Wiring 
Diagram. See group 7W.0001. 

Air Circulation 


Refer to separate operating manual on Diesel 
Engines for water pump and oil cooler used on 
these vehicles. 

Heat Indicators 

The "alarmostat" system, circuit of which 


Air is drawn through forward and rear radi¬ 
ator by large blade fans through shroud, 
mounted inside of each radiator. Radiator 
shrouds and shutters, are arranged so that 
most of air leaving fan is immediately ex¬ 
hausted from engine compartment. Some air, 
however, is permitted to pass over manifold 
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and accessories. With this arrangement, the 
minimum road dust enters the engine compart¬ 
ment . 

Water C irculation 

A spring loaded water pressure valve pro¬ 
vides proper maintenance of engine tempera¬ 
ture throughout the year. 

This valve provides for circulation of wa¬ 
ter through heater lines and permits suffi¬ 
cient by-pass into radiator to maintain prop¬ 
er engine and heater temperatures according 
to the predetermined pressure. 

In order to maintain proper circulation of 
water in cooling system, various service op¬ 
erations outlined in this section should be 
followed closely. The essential services in¬ 
clude, maintaining proper level of cooling 
liquid; keeping fan belts at proper tension; 
taking necessary steps to prevent water pas¬ 
sages becoming clogged with sediment and 
scale. 

Radiators and Surge Tank 

Radiators are mounted on left side of coach 
in front of engine and generator, and are held 
securely in position by four top radiator sup¬ 
port pins installed inmounting eye bolted to 
body (Pig. 4). Forward and rear radiators are 
held together at the bottom by means of a cen¬ 
ter plate. Radiator support pins lock when 
mounting eye bolts are tightened up. 

Cylindrical surge tank, clamped in upper 
left section of engine compartment bulkhead, 
permits expansion of cooling liquid without 
loss from overflow. Overflow tube of radia¬ 
tor enters at bottom of surge tank. 

Excessive liquid in surge tank is taken out 
through top tube which extends from surge tank 
down side of radiator core. 

The radiator is designed to cool the water 
under all operating conditions; however, ra¬ 
diator cores must be kept free from corrosion 
and scale at all times, in addition to the 
maintenance of other cooling units, to obtain 
satisfactory service. Cleaning of radiators, 
inspection of connections, mounting bolts and 
pins, and use of corrosion preventives are es¬ 
sential periodic service procedures. 

Radiator cores should be periodically clean¬ 
ed inside and out in a cleaning solution. At 
the same time, examine core for leaks and bent 


tubes, and repair if necessary. If radiator 
core requires painting, spray with special 
radiator paint. Do not use paint mixed with 
oil, as thi3 type will form an insulation on 
core and prevent dissipation of heat. 

If necessary to remove radiator cores for 
repair operations when power plant is in chas¬ 
sis, proceed as follows: 

REMOVING RADIATORS 

1. Remove radiator shutter door. See instruc¬ 
tions on page 7 of this group. 

2. Drain radiators. 

3. Disconnect top and bottom hose connec¬ 
tions. Forward radiator top hose connec¬ 
tion is disconnected by removing rear cross 
seat corner hand hole cover plate. This 
is accomplished by turning two cover plate 
fasteners one quarter turn. 

4. Remove two lower radiator support plate 
and flap assembly screws at bottom of ra¬ 
diators. 

5. Release mounting eye brackets by loosen¬ 
ing mounting eye bolts. (Forward radia¬ 
tor front mounting eye bolt can only be 
reached after removing emergency door step 
plate, which is accomplished by removing 
step plate screws). Thi3 will unlock 
radiator support pins. 

6 . Place lifting jack under radiator being 
removed. 

7. Insert cap screw into radiator support pin 
threaded holes and use as pullers to re¬ 
move pins. 

8 . Lcwer jack and force radiator down until 
top water pipe will clear body. 

9. Pull radiator outward from bottom. 

TO REMOVE CORE FROM FRAME 

1. Remove three frame bolts, diagonally op¬ 
posite. 

2. Lift radiator core. 

When assembling core, make sure rubber pads 
are properly installed on all four sides of 
frame. 

Radiator Shutters 

Radiator shutters automatically controlled, 
as shown in Fig. 5, regulate operating tem¬ 
perature in cooling system. 

Shutter thermostats in thermostat casting, 
between surge tank and rear radiator, are 
controlled by air valve in radiator connec- 
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tions and actuate air cylinders In lover front 
of forward radiator, which in turn open or 
close shutter blade assemblies. Upper and 
lower radiator shutter thermostats, control¬ 
ling upper and lower shutter blade assem¬ 
blies, are set to open and close at tempera¬ 
tures shown in "Specifications" at end of this 
group. 

Shutter vane bearings and linkage should be 
cleaned periodically and all accumulation of 
dust and other foreign matter removed. Oil 
should be used sparingly on shutter, as an 
excessive amount will collect dirt rapidly. 

TO OPEN RADIATOR SHUTTER DOOR 

1. Shut off stop cock at top of air filter, 
located above surge tank (Fig. 6 ). 

2. Open drain cock at bottom of filter to 
bleed air. Shutter blades are then opened 
actuated by tension of blade springs. 

3. Remove shutter door locking cap screw thru 
lower front blade opening. 

4. Using proper socket key, unlock forward 
and rear end of shutter door, and open 
door. 

TO REMOVE SHUTTER DOOR 

Proceed as above, then remove shutter door 
hinge blade screws and remove shutter door. 

AIR FILTER 

Air filter, shown in Fig. 6, prevents 
moisture from entering shutter thermostats. 
As air from air tank enters filter, it strikes 
against baffle which diverts molsturo in air 
3tream to bottom of housing. Air then passes 
through felt filtering element. Air is again 
filtered through felt before entering ther¬ 
mostatic air valves. Periodic check should 
be made for leakage at strainer connections, 
and tighten if necessary. Air filter fluid 
chamber is filled at factory. With felt in¬ 
serted, chambor holds slightly over one ounce 
of fluid. 

AIR FILTER MAINTENANCE 
Air filter should be drained every week by 
opening pit cock at bottom; daily during 
winter months. Tills operation should be per¬ 
formed under pressure. 

Every 10,000 miles, air filter should be 
disassembled and the felt cleaned with gaso¬ 
line or replaced. 

Thermostat inlet line should be disconnect¬ 
ed every 5,000 miles and a tablespoonful of 



Fig. 6. Air Filter is Mounted as Shown. 


alcohol injected. When air line is recon¬ 
nected, pressure will force alcohol through 
needle valve and clean away any deposits of 
foreign matter. 

Air cylinder pipe plug, Fig. 5 , should be 
removed every 5,000 miles and two tablespoons- 
ful of castor oil injected. Piston should be 
removed, cleaned and Inspected every 20,000 
miles. Add castor oil when reassembling. 

CLEANING RADIATORS AND COOLING SYSTEM 

Radiators and cooling system should be 
cleaned and flushed at least twice a year, 
particularly before using anti-freeze solu¬ 
tions. 

Unless water in cooling system is treated 
with a corrosion preventive, rust and scale 
may clog up water passages in both radiators 
and water jacket. This condition is aggra¬ 
vated in some localities by formation of in¬ 
soluble salts from the water used. 

Cleaning solutions commercially available, 
such as "Rex" (available at all GMC Service 
Stations) will successfully clean cooling sys¬ 
tems of rust, scale, sludge and grease if 
used as directed by the manufacturers. How¬ 
ever, if radiators are clogged with insoluble 
salt formations, reliable radiator service 
stations in the various localities are best 
equipped to remove such formation. These 
service stations should be familiar with lo¬ 
cal conditions and are in a position to apply 
proper treatment. 

Particularly at winter check-up, radiators 
and system should be cleanedwith "Rex" clean¬ 
ing solution. Drain radiators and fill with 
solution as directed. With radiators covered 
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and filler cap installed, run engine at me¬ 
dium speed. Drain radiators and pressure- 
flush system with clean water. 

INSPECTION OF COOLING SYSTEM 

Make the following inspections at regular 
intervals: 

1. Check allwater connections. Hose connec¬ 
tions should be in good condition inside 
and out. Tighten hose clamps if necessary. 

2. Inspect water pump, cylinder head gaskets 
and connecting gaskets for leaks. 

FILLING RADIATORS 

Do not overfill radiators while anti-freeze 
solutions are being used. Since normal ex¬ 
pansion of water causes level in radiator to 
rise, appreciable amount of liquid will be 
lost through overflow pipe. When engine is 
cold, contraction of liquid lowers water lev¬ 
el, and it Is this apparently low level which 
leads to the belief that additional water is 
necessary. However, if radiators are filled 
to overflow level every time engine cools 
down, anti-freeze solutions will be entirely 
lost in a very few days. 

CAUTION: When checking water level in radi¬ 
ators, do not add water If cooling is visible 
through filler neck after engine is thorough¬ 
ly warned up. Never fill radiators to over¬ 
flow level while anti-freeze solutions are in 
use. 

I NH I BI TORS 

The treatment of cooling systems for pre¬ 
vention of scale and rust formation has be¬ 
come an accepted automotive maintenance prac¬ 
tice. This process consists of Introducing 
into the cooling system certain substances 
which reduce or prevent corrosion of metals 
and deposition of scale, thus tending to main¬ 
tain high cooling system efficiency. 

In general, inhibitors are not cleaners ar.d 
will not remove scale and rust already formed. 
Inhibitors should be used continuously. It 
is advisable to use an inhibitor Immediately 
after the system has been thoroughly cleaned 
or when the vehicle is new. 

In no case should inhibitor be added when 
anti-freeze solution already contains an in¬ 
hibitor, as an excessive amount may be harm¬ 
ful to rubber parts. 

Following are the salient points concern- 


k 


ir.g the recommended inhibitors: 

1. GMC-PH7 

Use only in plain water and in anti-freeze 
solutions which are not treated with an in¬ 
hibitor. GMC-PH7 is very effective in pre¬ 
venting corrosion of any metal found in the 
cooling system. It can be purchased at any 
GI’.C Service Station and is recommended for 
all vehicles in summer or In winter. 

2. SOLUBLE OIL 

Use only in plain water and in anti-freeze 
solutions which do not contain inhibitor, in 
accordance with instructions issued by the 
soluble oil manufacturers. Supply stations 
have available various soluble oil inhibitors. 
These are marketed under different names, but 
generally their characteristics are similar. 

When using soluble oil in plain water, or 
in Inhibited alcohol or methanol solutions, 

1/2 PINT WILL 3E SUFFICIENT. 

Addition of this oil turns solution milky 
white, but clears up as it is distributed 
through cooling system. Excessive amounts of 
soluble oil are undesirable — do not add too 
much. The amount of oil in a cooling system 
should never exceed 1 % of the volume of the 
system. 

3. POTASSIUM BICHROMATE 

Use only in plain water in proportion of 
two ounces of crystals to each five gallons 
of water. 

Potassium bichromate (dlchrcmate) may be 
purchased from any drug or chemical house or 
under a trade name at supply stations. 

Anti-Freeze Solutions 

Selection of adequate anti-freeze solution 
for winter operation depends largely upon lo¬ 
cal conditions and type of service. Follow¬ 
ing information will assist in selecting an¬ 
ti-freeze solution best suited to meet in¬ 
dividual driving conditions. 

The most commonly used commercial materials 
are: 

Denatured (ethyl) alcohol 
Methanol (methyl or wood 
alcohol) 

Propanol 
Ethylene Glycol 
Distilled Glycerine 

Kerosene or other oils, or solutions con¬ 
taining calcium chloride , magnesium chloride, 
sodium silicate or other inorganic salts, hon- E 
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ey, glucose or sugar, are not satisfactory 
for use In cooling system, 

ALCOHOL AND METHANOL 

Denatured alcohol and methanol are used ex¬ 
tensively for antl-freeze solutions. Alcohol 
anti-freeze solutions have the advantage of 
low first cost. 

There are , however, two Important disadvan¬ 
tages: (1) Alcohol may be lost by evapora¬ 
tion, especially on warm days and on hard 
driving, and unless solution in radiator is 
tested periodically and sufficient alcohol 
added to replace loss, engine or radiator, or 
both, are liable to be damaged by subsequent 
freezing. (2) Coach finish is softened and 
damaged by contact with alcohol solutions or 
vapors. Alcohol accidentally spilled on fin¬ 
ish should be flushed off Immediately with 
large quantity of cold water without wiping 
or rubbing. 

Surge tank, connected to overflow pipe, 
serves to condense and trap some of the vapor 
or liquid that would otherwise be lo3t. On 
cooling, condensate or liquid is returned to 
radiator. Surge tank is particularly useful 
when alcohol anti-freeze is used and espe¬ 
cially in territories where atmospheric tem¬ 
peratures fluctuate over a wide range during 
winter months. 

ETHYLENE GLYCOL 

Ethylene glycol's first cost is higher than 
that of alcohol. Ethylene glycol solutions, 
however, have the advantage of a higher boil¬ 
ing point than alcohol anti-freeze solutions; 
consequently, they may be used at higher tem¬ 
peratures without loss, resulting in more ef¬ 
fective performance of heating system. 

Ethylene glycol has the further advantage 
that in a tight system only water is required 
to replace evaporation losses. However, 
losses through leakage or foaming must be 
replaced by additional new solution. Under 
ordinary conditions, ethylene glycol solu¬ 
tions are not injurious to body finish. 

"Gil Ethylene Glycol" is especially treated 
and compounded for use in cooling system. 
Other ethylene glycol preparations are avail¬ 
able, but only those containing suitable cor¬ 
rosion inhibitors and compounded for use in 
automobile cooling systems should be used, 
diluting them in accord with instructions is¬ 
sued by manufacturer. 


Frequent inspection and test should be made 
for accidental leakage. If solution becomes 
brown or rusty colored, occurrence of corro¬ 
sion is indicated and the solution should be 
immediately discarded and replaced with fresh 
solution. 

GLYCERINE 

Radiator glycerine, chemically treated in 
accord with formula approved by Glycerine Pro¬ 
ducers' Association to avoid corrosion, is 
satisfactory for use in cooling system. 

SERVICING COOLING SYSTEM 

Before installing anti-freeze solution, 
cooling system should be inspected and serv¬ 
iced for winter operation. System should be 
thoroughly cleaned and all loose scale and 
iron rust removed. 

Whenever cooling system is drained, be sure 
cylinder block, as well as radiator, is empty. 
Drain cocks are provided at bottom of radia¬ 
tor and on side of cylinder block. 

Cylinder head gaskets should be tightened, 
or replaced if necessary, to avoid possibil¬ 
ity of antl-freeze solution leaking into en¬ 
gine and exhaust gas blowing into cooling 
system. Antl-freeze or water mixed with en¬ 
gine oil will form sludge, which may inter¬ 
fere with lubrication and cause gumming and 
sticking of moving parts. 

It may be advisable to Install new radia¬ 
tor and heater hose, especially when ethylene 
or glycerine anti-freeze solutions are to be 
used. Ethylene glycol and glycerine have a 
tendency to shrink rubber that previously has 
been swollen by the absorption of water, and 
leaks may develop. 

Water pump seal must be leak tight, not on¬ 
ly to avoid loss of liquid, but to prevent 
air from being drawn into cooling system, which 
may cause foaming and promote oxidation and 
serious corrosion. 

After anti-freeze solution has been installed, 
entire system should be inspected regularly 
to insure against development of leaks. 

Use of additional rust preventives or in¬ 
hibitors is not. recommended with "GM Anti- 
Freeze", "Gli Ethylene Glycol", or other anti¬ 
freeze preparations chemically treated or com¬ 
pounded for use in automotive cooling systems . 

LOSS OF ANTI-FREEZE SOLUTIONS 

Anti-freeze or water, or both, may be lost 
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from cooling system through leaks, evapora¬ 
tion, boiling, foaming, or expansion. Loss 
through excessive evaporation or boiling may 
be caused by impaired circulation or use of 
alcohol or methanol only. 

Loss by expansion'is a result of overfill¬ 
ing. Average anti-freeze solution expands 
on heating from 30 to 100° F., and corres¬ 
ponding space should be left when adding liq¬ 
uid to cooling system. Surge tank should be 
kept half full at the most. 

A hydrometer test will indicate whether or 
not anti-freeze should be added to bring so¬ 
lution to desired freezing point. 

TESTING 

Some devices, used for testing anti-freeze 
solutions will indicate correct freezing point 
only when test is made at a specific temper¬ 
ature. Other testers, provided with ther¬ 


mometers and tables , indicate freezing poin 
corresponding to readings made at various te: 
peratures. Disregarding temperature of scl 
tion being tested may cause an error in free 
ing point of as large as 30° F. 

Some testing devices are made for only o: 
kind of anti-freeze solution. Others ha 
several scales and may be used for corre 
ponding kinds of ar.ti-freeze. 

THE SAKE HYDROMETER SCALE CANNOT EE US! 
FOR BOTH DENATURED ALCOHOL AND METHANOL. 

It is Important to have anti-freeze test 
by an attendant who is familiar with prop 
method of testing various solutions. 

The following tables show the quarts 
various anti-freezes required for additi 
to cooling system in order to produce cooli 
system solutions which will not freeze aba 
temperatures shown: 


Model PGG-37 

68 Quarts Capacity 
(Including Heating) 


63-1/2 Quarts Capacity 
(Including Heating) 


ture Alcohol Methanol Ethylene Temperature Alcohol 

Glycol 

F 21 17 17 + 10°F 20 

F 25 21 23 0°F 24 

F 30 25 27 - 10°F 

F 34 30 30 - 20°F 

F 42 34 33 - 30°F 40 


Methanol 


Model PDG-41 
64-1/2 Quarts Capacity 
(Including Heating) 


69 Quarts Capacity 
(Including Heating) 


Methanol Ethylene Temperature 
Glycol 

17 17 + 10°F 

21.5 23 0°F 


mperature Alcohol 


Alcohol Methanol 


Other alcohol or e 


thylene glycol anti-freezes should be 
diluted ir. accord with instructions issued b 


manufacturer 


Winter Thermostat 


starts to open at 180°. 

Winter thermostat installation requires re 
moval of forward (generator) radiator fai 
blade assembly and it must be removed for sun 
mer operation, and generator fan blade as. 
senbly reinstalled. 


A winter thermostat is installed for wint 
operation at center of hose between radiab 
core and engine. Winter thermostat spri: 
is assembled toward engine. Thermost: 


strumen- 

el 1 
Inte 

a* 

_0] 
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of driver. Switch plate and fuse panel 
are concealed with individual sliding panels. 
Functions of the switches are explained in 
group 7L-0001. Tabulations are shown on 
page 7W-0003. 

Body Junction Panel 

Body junction panel (item 38 on Wiring Di¬ 
agram) is located just above driver's window. 
This junction panel is concealed by a remov¬ 
able panel. Body junction panel tabulations 
are shown on page 7W-0004. 

Electric Horn 

Electric horn is mounted in a horn com¬ 
partment (lower left front corner of body) 
and is controlled by button located on steer¬ 
ing wheel. Electrical circuit is illustrated 
on Wiring Diagram. 



Fig. 1 Buzzer and Relay Panel 


lngine Compartment Plug - Diesel 


(Item 21 on 

CIRCUIT 

1 Emergency Stop 

2 Spare 

3 Starter 

4 Alarmastat 

5 Engine Stop 

6 Temperature Gauge 

7 Oil Gauge 

Engine Compartme nt 
(Item 21A 

1 #1 Ignition 

2 #2 Ignition 

3 Starter Solenoid 

4 Alarmastat 

5 Choke 

6 Temperature Gauge 

7 Oil Gauge 


Diagram) 

WIRE SIZE AND COLOR 

#14 - Green 
#14 - Tan - Black - Red Tracer 

#12 - Red 
#16 - Yellow 
#14 - White - Green Tracer 
#14 - Yellow - Blue Tracer 
#14 - Yellow 

Plug - Gasoline 

Diagram) 

#14 - Green 
#14 - Tan - Black - Red Tracer 

#12 - Red 
#16 - Yellow 
#14 - White - Green Tracer 
#14 - Yellow - Blue Tracer 
#14 - Yellow 
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Fuse Panel 


NO. 

8 

CIRCUIT 




WIRE SIZE AND COLOR 

t 

1 1 to 

ij 

6 See Air Conditioning Manual 


t 



1 7 

Peed to Fog Light Switch 

(15 

Amp. Fuse) 


#12 - Green 

6 

Feed to Spot Light 

(15 

Amp. Fuse) 


Spot Light Wire 

S 8 

Feed to Defroster Fans 




#14 - White 

1 8 

Feed to Baggage Compartment Lights 



#14 

- Green-Black Check 

9 

1 

Feed to Stop Light Relay 

( 6 

Amp. Fuse) 


#16 - Green 

10 

Feed to Direct Switch 

( 3 

Amp. Fuse) 

#14 

- Green-Black Check 

11 

Feed to Horn 

(15 

Amp. Fuse) 

#14 - 

Black-Tan-Red Tracer 

1 12 
f 

Feed to Head Dimmer 

(20 

Amp. Fuse) 

#12 - 

Black-Tan-Red Tracer 

13 

Feed to R. Head High Beam 

(10 

Amp. Fuse) 

#14 

- White-Black Tracer 

f 14 

Feed to L. Head High Beam 

(10 

Amp. Fuse) 

#14 

- White-Black Tracer 

j 15 

Feed to R. Head Low Beam 

(10 

Amp. Fuse) 

#16 

- White-Green Tracer 

16 

Feed to L. Head Low Beam 

(10 

Amp. Fuse) 

#16 

- White-Green Tracer 

1 ‘- 17 

Feed to Front Markers 

(10 

Amp. Fuse) 


#14 - Green 


Feed to R. Markers, Tail, Dash 





li 

and Highway Signs 

(15 

Amp. Fuse) 

#14 

- Black-Green Tracer 

i 19 

Feed to R. Michigan Marker 

( 6 

Amp. Fuse) 


#16 - Red 

20 
f j 

Feed to Front Michigan Marker 

( 6 

Amp. Fuse) 

#16 - Black-Red Check 

|! '21 

Feed to Clearance Lights 

(10 

Amp. Fuse) 


#14 - Blue 

j! 22 

Feed to Destination Sign 

(10 

Amp. Fuse) 

#14 - Black-Tan Tracer 

1 23 

Feed to Step Light 

( 6 

Amp. Fuse) 


#16 - Yellow 

[] 24 

Feed to Reading Lights (1,3,5,7,9, 






11 on "All" Switch) 

(30 

Amp. Fuse) 

#10 - 

Tan-Black-Red Tracer 

|| 25 

Feed to Reading Lights (1,3,5,7,9, 






11 on "Indv" Switch) 

(30 

Amp. Fuse) 


#10 - Red 

|jl 26 

Feed to Reeding Lights (2,4,6,8,10, 





K' 

on "All" Switch) 

(30 

Amp. Fuse) 


#10 - Green 

!• 27 

Feed to Reading Lights (2,4,6,8,10, 






"Indv" Switch) 

(30 

Amp. Fuse) 


#10 - Yellow 

] 28 

Feed to Indirect Lights (1,3,5,7, 






9,11,13) 

(20 

Anp. Fuse) 

#12 - 

Tan-Blaok-Red Tracer 

B 29 

Feed to Indirect Lights (2,4,6,8, 






10,12) 

(20 

Amp. Fuse) 

#12 

- Black-Green Tracer 

[| 30 

Feed to Low Air Sw., Emerg. Door 






and Engine Buzzer 

(10 

Amp. Fuse) 


#12 - Red 

r 31 

Feed to Oil Gauge Resistance Unit 

(10 

Amp. Fuse) 


#12 - Red 

| 32 

Feed to Passenger Buzzer, Speedo¬ 






meter and No. 32 Junction 

(10 

Amp. Fuse) 


#12 - Red 

i : BUS 

FEED TO 






Refer to Air Conditioning Manual 






for Bus feeds 1,2,3,4,5 and 6 






8,9,10,11 - Fuse 



#12 

: - Red-Yellow Tracer 

h 

13,14 - Fuse 



#12 - 

Yellow-Black Tracer 


15,16 - Fuse 




#12 - Yellow 


30,31,32 - Fuse 




#12 - Red 


Main Fuse (In Control Box Compart¬ 






ment) 




150 Amp. 

h 

Fuse Block in Control Box Compartment 



Two - 20 Amp. 


Speedometer Drive Fuse 




6 Amp. 
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Fuse Panel (continued) 


circuit 


WIRE SIZE AND COLOR .1 


SWITCH PANEL WIRE TABULATION 
Head Light Switch 
Fog Light Switch 
Front Markers 
Rear Markers 
Front Michigan Marker 
Rear Michigan Marker 
Clearance Lights 
Sign (Destination) 

Reading Lights (All) 

Reading Lights (Individual) 
Reading Lights (All) 

Reading Lights (Individual 
Indirect Lights 
Indirect Lights 
Step 


to #12 
to # 7 
to #17 
to #18 
to #20 
to #19 
to #21 
to #22 
to #24 
'to #25 
to #26 
to #27 
to #28 
to #29 
to #23 


#12 - Red-White Tracer 
#12 - Yellow-Black Tracer 
#14 - Green 
#14 - Black-Green Tracer 
#16 - Red-Black Check 
#16 - Red 
#14 - White 
#14 - Black-Tan Tracer 
#10 - Tan-Black-RedxTracer 
#10 - Red 
#10 - Green 
#10 - Yellow 
#12 - Tan-Black-RedxTracer 
#12 - Black-Green Tracer 
#16 - Yellow 


Junction Panel Tabulation 


NO 

■■ 

1 ' 

CIRCUIT 

Refer to Air Conditioning Manual for 
Junction Panel Tabulations Below #21 

— 

WIRE SIZE AND COLOR 

-2! 

Stop Light Switch Wire 


—#16 - Red 

22 

Starter Button 


#14 - Red 

23 

Ignition or Emergency Stop 


#14 - Green 

24 

Choke or Engine Stop 

#14 - 

White-Green Tracer 

25 

Low Air 

#16 - 

Blue-Yellow Tracer 

26 

Emergency Door Tell-Tale 

#16 

- Black-Red Tracer 

27 

Oil Gauge 


#14 - Yellow 

28 

Temperature 

#14 - 

Yellow-Blue Tracer 

29 

Passenger Buzzer 


#16 - Packard 

30 

Baggage Compartment 

#14 

- Green-Black Check 

31 

Engine Buzzer 


#16 - Yellow 

32 

Speedometer 

#14 - 

Green-White Tracer 


Body Junction Panel 
(Item 38 on Diagram) 

CIRCUIT 


WIRE SIZE AND COLOR 


Front and Side Destination Sign, 
Night Light, and Front 
Front Marker Lights 
Reading Lights (1,3,5,7,9,11, on 
"All" Switch) 

Reading Lights (1,3,5,7,9,11, on 
"Ind" Switch) 

Reading Lights (2,4,6,8,10, on 
"All" Switch) 


#14 - Black-Tan Tracer 
#16 - Red 

#12 - Ton-Black-Red Tracer 

#12 - Red 

#12 - Green 


'-mm 
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W ' NG 

Wiring Diagram Tabulation 

(See Item Numbers on Wiring Diagram) 


ITEIl 

UNIT 

LOCATION 

REFER TO 

GROUP NO. 

i 

LH and RH Marker Light 

Rear Upper R and LH Corner 

7L.0001 

2 

Rear Michigan Marker 

Rear Upper Center 

7L.0001 

3 

Highway Sign 

Center Rear 

3.1701 

3A 

Rear License Plate Lights 

License Box in Rear Engine Door 


4 

L and R Directional Signal 

L and R Rear 

7M.0001 

—5 

Stop Light R and L 

L and R Rear 

7L.0001 

6 

Tail Light R and L 

L and R Rear 

7L.0001 

7 

Ignition Switch (Gas. Eng.) 

Control Box - Rear R. 

7S.0001 

8 

Stop Switch (Diesel) 

Control Box - Rear R. 

Diesel Manual 

9 

Starter Switch (Diesel) 

Control Box - Rear R. 

Diesel Manual 

9A 

Starter Switch (Gas) 

Control Box - Rear R. 

7S.0001 

10 

Fuse Block (2 Fuses) 

Control Box - Rear R. 

7W.0001 

11 

Starter Relay 

Control Box - Rear R. 

7S.0001 

12 

Speedometer Drive Unit 

Engine Compartment R.H. Side 

7M.0001 

12A 

Speedometer Drive Fuse 

Speedometer Feeder Line 

7M.0001 

13 

Engine Compartment Light Sw. 

Upper R. Corner Engine Compartment 

7L.0001 

14 

Starter Cut-Out Switch 

Upper R. Corner Engine Compartment 

7S.0001 

15 

Apparatus Box 

Control Box - Rear R. 

7G.0001 

16 

Main Fuse 

Control Box - Rear R. 

7W.0001 

17 

Shunt 

Control Box - Rear R. 

7W.0001 

18 

Ammeter Gauge 

Control Box - Rear R-. 

7G.0001 

x 9 

Starter Cut-Out Relay 

Control Box - Rear R. 

7S.0001 

20 

6 Post Junction 

Underneath Control Box 

7W.0001 

21 

Engine Compartment Plug 

Compartment Side Control Box Panel 

7W.0001 

22 

Temperature Gauge Unit 

Rear Engine Water Outlet Manifold 

Diesel Manual 

22 

Temperature Gauge Unit 

Rear Engine Water Outlet Manifold 

6.7801 

23 

Emergency Stop Solenoid 

On Blower Air Inlet 

Diesel Manual 

24 

Alarmastat (Diesel) 

Top of Engine Water Outlet Manifold 

Diesel Manual 

24 

Alarmastat (Gas) 

Front End of Cylinder Head 

6.7801 

25 

Oil Gouge Sending Unit(Diesel) 

Flywheel Housing 

Diesel Manual 

25 

Oil Gauge Sending Unit(Gas) 

Right of Air Comp. Viewed from Rear 

8.7101 

26 

Engine Stop Switch 


Diesel Manual 

27 

Starter (Gas) 

Rear of Engine 

7S.0001 

27 

Starter (Diesel) 

Rear of Engine 

7S.0001 

28 

Engine Compartment Light(Left) 

On Bulkhead Back of Compressor 

Air Cleaner 

7L.0001 

29 

Generator (Gas) 

Left Rear of Engine Compartment 

7G.0001 

29 

Generator (Diesel) 

Forward Left Corner of Eng. Conpt. 

7G.0001 

30 

Engine Comp. Light (Right) 

On Bulkhead Back of Exhaust 

Manifold Shield 

7L.0001 

31 

Distributor 

At Front of Engine Toward Rear 
of Coach 

7D.0001 

'32', 

Ignition Coil 

With Distributor 

7D.0001 

33 

Indirect Lights 

Package Rack Rail-Both Sides 

7L.0001 

33A 

No. 13 Indirect Light 

Package Rack Rail - Both Sides 



PDG and PGG 4101 only 

at Rear 

7L.0001 

33B 

Night Light 

In No. 12 Indirect Light 

Both Sides 

7L.0001 

34 

Emergency Door Switch 

Under Lever of Door 

3.1701 
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Wiring Diagram Tabu lation (continued) 

(See Item Numbers on Wiring Diagram) 

T nPATTHM 


I TEH 

UNIT 

66 

Directional Signal Flasher 

67 

Low Air Switch 

68 

Vibrator Horn 

69 

Horn Button 

70 

Fog Light Foot Switch 

71 

Head Light Dimmer Switch 

72 

R and L Head Light 

73 

R and L Directional Signal 

74 

R and L Fog Lights 

75 

Spot Light Switch 

76 

Spot Light 

- 77 

Stop Light Switch 

78 

Front Emblem 

79 

R and L Marker Lights 

80 

Front Destination Sign 

81 

Michigan Marker Lights 

82 

Windshield Defroster Fans 

83 

Defroster Fan Switches 

84 

Batteries 

85 

Diesel Control Switch 


On Direction Switch 
In Flare Compartment 
In Air Horn Compartment 
On Steering Wheel 
At Driver’s Left Foot 
At Driver's Left Foot 
At Front (Outer Lights) 

At Front 

At Front (Inner Lights) 

On Spot Light Handle 

At Left of Windshield 

In Flare Compartment 

In Center Front Under Windshield 

Both Front Upper Corners 

Above Windshield 

Group of Three - Top Front 

On Windshield Center Ear 

Above Driver's Window 

Ahead of Left Rear Wheels 

On Switch Panel 


REFER TO 
GROUP NO. 

7M.0001 
4.10401 
711.0001 
7M.0001 
7L.0001 
7L.0001 
7L.0001 
7H.0001 
7L.0001 
7L.0001 
7L.0001 
7L.0001 
3.1701 
7L.0001 
3.1701 
7L.0001 
3.1701 
3.1701 
7S.0001 
Diesel Manual 



trtfnec 

tabula 


start 


corr.par 
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< ZtG/ittiUf Mot&i and fecdtesuf, 


Instructions and Illustrations in this Group Apply to Following Subjects: 

Starting Motor Assembly Battery and Mounting 

Starting Kotor Circuit Lubrication Foints 

Starting Motor Mechanism Specifications 

Test Data 

Instructions Applying to Related Parts of Starting Motor Will be Found ir. Following Groups: 


Name Group flo. 

Distributor-7D-0001 

Gen9 rator-70-0001 

Ignition Coil-7D-0001 

Spark Plug-7D-0001 


Dame Group l!o. 

Ignition Switch-7D-0001 

Wiring Diagram-7W-0001 

Control Box Compartmont-7W-0001 
Instrument Panel--—7W-0001 


Starting Motor assembly 

' 

: i Starting Motor Assembly illustrated in Fig. 
j1> is mounted to flywheel housing of engine 
;andis a solenoid operated "Dyer" shift type. 
[Starting motor assembly can be readily with- 
fjdrawn from case by removing three mounting 
ijstud nuts. Inspection plate (or plug on Die- 
;;sel engines) on flywheel housing can be re- 
amoved for purpose of inspection and adjustment 

5 of starter pinion and to oil end bearing. 

['STARTING MOTOR CONTROL 

Starting motor electrical circuit is illus- 
■ tratea on Wiring Diagram in group 7W-0001, 
[ tabulations on pages preoeeding the diagram 
i key the various connections, 
f The starting motor solenoid (mounted on 
i. starting motor body) is energized by action 
I of one of two switch buttons, one located on 
|‘instrument panel, and the other in control 
: compartment at right rear of body. Instru¬ 
ment panel and control compartment are illus- 
f; trated in group 7W-0001. 

| The solenoid relay and starter control relay 

6 are mounted in control compartment. The 
| starter circuit cut-out switch is located at 
| upper right hand corner of engine compartment 
I and is mounted with the engine compartment 
| light switch. Both switches are excessible 
| after right rear engine compartment door has 
| been opened. 

Ignition circuit (on Gasoline Engines )is con- 
I trolled by action of ignition switch on switch 
f panel (a t front Jand.ignition switches in control 
I sox compartment. The ignition switch on switch 
I panel ias two positions, "ON" and "OFF" . When 
| at "ON" position, ignition circuit is completed 


through the two distributors. The two ignition 
switches in control compartment are marked 
"1" and "2" to control one or both units. It 
is necessary thatboth switches in control box 
compartment be on before switch at panel is 
operative. Also switch at panel must be in 
"ON" position to permit operation of control 
box ignition switches. Engine can be stopped 
by switches at front or rear. 

Diesel ingine control switch operation is de¬ 
scribed in "Diesel Operating Manual". After 
starter switch at either front or rear is 
pressed, circuit is completed through solenoid 
relay which in turn energizes solenoid. Sole¬ 
noid operation is such that initial movement of 
magnetic core engages starter pinion with fly¬ 
wheel before circuit is closed and armature 
revolves. 

Control circuit is completed to ground through 
contact points of starter control relay. When 
engine starts to run at speed sufficient to 
produce generator vol tage, points open in relay 
to break control circuit. In this manner, ac¬ 
cidental engagement of starter pinion is pre¬ 
vented while engine is running. After engine 
starts, starter pinion is disengaged from fly¬ 
wheel teeth byneans of spiral armature shaft. 

The starter circuit cut-out switch is for the 
purpose of breaking starter circuit to prevent 
accidental starting of engine while mechanic is 
servicing power plant. As a matter of safety, 
this switch should always be turned off BEFORE 
engine is serviced. 

Starter Drive Mechanism 

The pinion meshes with flywheel by means 
of solenoid operated sleeve as previously 


.J 
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7ig. 1 Starting Motor ar.d Solenoid Mechanism as Used on Diesel Engine Shown 
Oasoline Engine is of Similar Construction, Except ar. Oil Seal is Provided at Center 3earln, 


described. The shift lever of motor is con¬ 
nected by linkage to solenoid. Return spring 
is used to hold shift lever in proper position 
when not in use. 

The detailed action of drive can be followed 
by referring to Pigs. 2. 3, 4, 5. and 6, and 
accompanying explanation. Each illustration 
represents a position or step through which 
drive assembly passes in a complete cranking 
operation. The drive housing, shift sleeve, 
and pinion are cut away showing action of 
parts. The engine flywheel is shown so that 
relative action of drive with flywheel can 
be noted. 


FIG. 2 - AT REST POSITION 

For the "At Rest" position pinion is held 
away from flywheel by locking action of pinion 
guide and pinion spring in milled portion of 
the shaft spline. Refer to Fig, 6. The 
engine may or may not be in operation when 
drive is in this position. It is impossible 
for pinion to drift into flywheel when it is 
in this locked position. 


FIG. 3 - BEGINNING OF ENGAGEMENT 

The engine is "dead" and cranking operation 
has begun. As shift lever moves shift sleeve 
towards flywheel, pinion guide is unlocked 
from milled portion of spline by pressure of 
inner sleeve on guide. This action allows 
pinion to reach flywheel. If relative posi¬ 
tion of flywheel and pinion is such that teeth 
match, meshing will take place immediately. 
If teeth butt on engagement pinion is further 
rotated in its movement toward flywheel until 
it reaches position for meshing. Compression 
of inner coil spring against pinion guide 
compensates for continued movement of shaft 
lever and shift sleeve. 


SHIFT LEVER 


SHIFT LEVER RETURN SPRING 


STARTING MOTOR 
FORIVE HOUSING 
.SHIFT SLEEVE 
pApiNION GUIDE 
\X .PINION 


ARMATURE 
’ SHAFT 


shows 


FIG. 4 - ENGAGEMENT ACTION COMPLETE 

When pinion has been rotated to proper posi¬ 
tion for engagement, action is completed by 
further movement of shift lever and action of 


ENGINE FLYWHEEL 


"At Rest" Position-Pinion is Looked in This 
Position When Out of Mesh With Flywheel 
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7S-0003 


1 , 

Opinion spring. The pinion stop limits travel 
|;0f pinion. When meshing of pinion with fly- 
|wheel is completed, further movement of shift 
||«ver closes starting motor switch contacts. 

: i 
y-'i 

|FIG. 5 - OPERATING POSITION 

p. Aa starting motor begins to crank engine, 
shift sleeve is carried back to its original 
’position by rotation of armature shaft and 
Sleeve moves back and rotates as indicated 
by arrow. It is rotated by action of stud 
,i ; n shift lever and spiral slot in shift sleeve, 
jltoen engine fires, accelerating action dis¬ 
engages pinion from flywheel and pinion re¬ 
turns to locked or "at rest" position. 

| It is impossible to start another cranking 
[Operation until complete cranking cycle is 


STARTING MOTOR 


SHIFT SLEEVE SPRING 
PINION SPRING 


ENGINE FLYWHEEL tease" 


Fig. 3 Beginning of Engagement Action - Pinion 
Rotates as It is Moved Toward Flywheel 

finished. After engine fires, shift lever 
iouldbe allowed to return to "at rest" posi¬ 
tion and unit i s then ready for another crank- 
fig operation. 

|| It is impossible to engage pinion while en¬ 
gine is running for as soon as pinion teeth 
|puch moving flywheel teeth, shift sleeve is 
Rotated and pinion follows armature shaft 
jjpline back to locked position (See Pig. 6). 

: 

PIG. 6 - RELATIVE POSITION OP PARTS 

l This illustration does not represent a step 

in actual cranking operation, but merely 

||hows position of the lock in shaft spline. 

SkThe engagement movement of shift lever is 
* 

always against tension of shift lever return 
Bring. (See Pig. 2). When a cranking opera¬ 
tion is completed and shift lever is returned, 
|ontir.ued tension of shift lever return spring 


SPIRAL SLOT 
IN SHIFT SLEEVE 
y— SHIFT SLEEVE SPRING 
/—A U-H'TRAVEL OF PINION 


PINION STOP 


Fig. 4 Engagement Action Complete. Pinion is 

_ Fully Engaged for Cranking _ 

creates a force on armature assembly towards 
commutator end of starting motor. This force 
is transmitted through armature brake directly 
against brake washer in commutator end of 
motor (Pig. 1). The force of brake against 
brake washer stops armature almost immediately 
after shift lever is allowed to teturn. This 
feature makes starting motor ready, immedi¬ 
ately, for another cranking operation in case 
engine does not continue to operate after it 
fires. 

Adjusting Drive 

The drive is properly adjusted before 
leaving the factory. 

When shift lever is in extreme forward 
position and switch contacts in solenoid are 
closed, there should be at least 1/8" - 3/16" 
travel of pinion against pinion spring pres¬ 
sure as indicated. (See Fig. 4). This ad¬ 
justment can easily be checked by disconnecting 


♦-CLEARANCE 


ENGINE FLYWHEEL 


Fig. 5 Operating Position-Pinion Remains 
in Mesh until Engine Starts 
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STARTING NX)TOR 


lead from solenoid to starting motor and using 
battery current through solenoid to hold shift 
lever in forward position.Since disconnecting 
this lead opens pull-in coil of the solenoid, 
it may be necessary to assist movement of 
plunger by hand to assure that plunger will 
reach its extreme travel position, closing tne 
switch contarts. The sterting motor armature 



Fig, 6 Showing Relative Position of Drive Parts 

will not revolve with this lead disconnected. 

The pinion travel can be checked by pushing 
pinion back against spring pressure. The ad¬ 
justment can be changed by turning plunger 3tud 
in or out of sgibhoid plunger as necessary. 

A test can Be made to determine if engage¬ 
ment action is being completed before switch 
contacts are closed. This can be done by 
placing a 3/4" spacer between pinion and pin¬ 
ion stop. The shift lever can then be moved 
forward forcing pinion against the spacer. 
It should not be possible to close switch 
contacts with spacer inserted. This adjust¬ 
ment can be changed as mentioned above. 

When the pinion is in driving position (Fig. 
5) there should be 1/32" clearance between 
pinion guide and bottom of slot as indicated. 
If there is no clearance at this point drive 
will be taken directly from lugs on pinion 
guide rather than from heavy spline in pinion 
itself. If it is found that there is no 
clearance at this point, the pinion and pinion 
guide should be replaced. The pinion with 
its lock and lock spring is released by moving 
pinion shift sleeve forward and along splines 
of shaft. 

In reassembling parts, pinion lock lugs 
should be in slots in the pinion hub -with 


lugs toward pinion or it will not be in the 
proper position to lock on the shaft. 

Starting Motor Maintenance 

Starting motor should be removed every 
20,000 miles pfservice, and shifting mechan¬ 
ism carefully cleaned and lubricated with 
light engine oil. This procedure will pre¬ 
vent accumulation of gummy substance on splined 
starter shaft which would affect engagement 
of pinion with flywheel ring gear. At these 
inspection periods, adjustment of pinion and 
linkage should also be checked as previously 
discussed. 

BRUSHES AND COMMUTATOR 

Inspection of brushes and commutator can 
be made after cover band at rear end of motor 
is removed. Inspection of commutator and 
brushes should be made at periodic intervals 
depending upon the extent of service. 

Brushes should seat to contour of commutator, 
Commutator should be smooth and clean. The 
standard practice of using sand paper to 
clean commutator and seat brushes should be 
used. At inspection periods, jpring tension 
of all brush arms may be tested with accurate 
test scale. Spring tension data is listed 
in "Specifications" at end of this group. 

TESTS 

No-load and lock test data is listed in' 
"Specifications" at end of this group. 

RELAYS 

The starter relay and starter control relay 1 
require little attention except periodic in- \ 
spection and adjustment of contact points. ; 
Contact point and air gap dimensions are I 
listed in "Specifications". 

The starter relay is located at upper left! 
corner of control compartment while the 
starter control relay is located directly to 
the right of starter relay (see illustration 
of control compartment in group 7W-0001)- 

BATTERIES 

Two batteries are mounted in body compart¬ 
ment just ahead of left hand rear wheel. See 
Fig.7 . Each battery is mounted and clamped 
to individual trays which roll on tracks in 
both upper and lower compartments. Batteries 
may be rolled out of compartments separately 
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for inspection and servicing, or each battery 
maybe removed from compartment independently 
for replacement. 

To remove lower battery and tray, disconnect 
two cables at center. Pull tray out, at same 
time lift front of tray off of truck rollers. 
Tray and battery can then be pulled out of 
compartment on rear tray roller. When removing 
upper battery, disconnect four connections 
at center terminal bar before pulling tray 
out of compartment. To remove battery from 
tray,remove both front and rear hold down clips. 


Fig. 8 Inspection Plate Must be Removed to Oil 
Drive End Bearing (Gasoline Engine Shown - Plug 
Must Be Removed on Diesel Engines) 


Pnafltiit*. nnat-.g of are grounded. 
Ground wire extends to terminal on body frame 
in back of top battery. Battery compartment 
door can be locked with standard socket key. 

Eatteries should be checked each week. 
Test each cell with an accurate reading hy¬ 
drometer. Add distilled water to bring level 
approximately 3 / 8 " above plates. Terminals 
should be cleaned at regular intervals with 
solution of ammonia and water. Coat each 
terminal with petroleum Jelly after clamping 
into place. Connections must be kept light 
and clean. 


Starting motor armature shaft is supported 
by three bushing type bearings. Front and rear 
bearings can be lubricated through individual 
snap-cover oil cups. Lubricate at intervals 
shown in "Lubrication" group with light engine 
oil. It is necessary to remove flywheel hous¬ 
ing inspection plate, (or plug on Diesel 
engines) Fig. 8, to oil bearing at drive end. 


Fig. 7 


Battery Compartment is Located Just Ahead 
of Left Rear Wheel 



A 

















Always shut off starter cut-out switch before working on engine 
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Model.000791 

Make-Delco-Remy 

Type-Solenoid Operated--Dyer Shift 

Rotation—at drive end--Counter-Clockwise 
Brush Tension - Oz .-36-40 

NO LOAD TEST 

Amperes-65 

Volts. 12.0 

RPM..-.-.4500 

LOCK TEST 

Amperes-725 

Volts.-.4.S 

Torque lbs. ft.-44 


SPEC r SAI ONS 

(STARTING MOTOR USED ON GASOLINE ENGINES; 

STARTER RELAY 


Model.. 

Make- 

Air Gap with Points Closed- 
Point Opening- 


STARTER CONTROL RELAY 

Model- 

Make- 

Point Opening- 


SOLENOID (on Starter) 

Model. 

3ATTERY 

Voltage- 

Terminal Grounded- 


STARTING MOTOR 

Model.. 

Make. 

Rotation- 

Brush Tension- 

NO LOAD TEST 

Amperes- 

Volts- 

R.P.M... 

LOCK TEST 

Amperes- 

Volts. 

Torque Lbs. Ft 


STARTER RELAY (On Control Box) Specific Gravity 

Model-2640 Fully Charged--' 

Make-Delco-Remy Recharge @- 


1.275-1.300 
.1.225 


.264G 

Delco-Remy 

.. 012 " 

.035" 


---1116757 
Delco-Remy 
.030" 


1118026 


. 12 

Positive 


SPECIFICATIONS 


(STARTING MOTOR USED ON DIESEL ENGINES ) 

Air Gap With Points Closed 

-1108703 Point Opening- 

-Delco-Remy 

-Clockwise Starter Control Relay 

.36-40 Oz. Model-.. 

Make- 

Point Opening- 

. 100 

-11,6 SOLENOID ON STARTING MOTOR 

.-5000 Model-.— 

Make- 


. 012 " 

.035" 


----1116757 
-Delco-Reny 
.010"-.030" 


—-1118026 
Delco-Reny 


Voltage- 

Terminal Grounded' 


.12 

Positive 


■ idler 
sh°ft 

? ai f 

■ iiWbg 
shift 


tj^ ( 
point 
me—ia 
he ii 
foTlHc. 
fuel. 
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Instructions and Illustrations in This Group Apply to Following Subjects: 

Distributor Distributor Adjustment 

Distributor Mounting Condenser 

Ignition Circuit Ignition Coil 

Spark Plugs 

Instructions Applying to Related Parts of Distributor Will be Found in Following Groups: 

Name Group No. 

Wiring Diagram-7W.0001 

Starting Motor-7S.0001 

Battery——---7S .0001 

Snitches-7W.0001 


Two distributors of type shown in Fig. 1 
are mounted side by side on drive housing 
and are driven through spiral gears mounted 
on distributor and water pump drive shaft; 
see Figs. 2 and 3. Drive shaft gear at end 
of drive shaft meshes with and is driven by 
idler gear which in turn meshes with crank¬ 
shaft gear. See Fig. 2. Spiral driven gear 
and fuel pump lubricating rod eccentric are 
integral and are held in place on distributor 
shift with a pin. 

Each distributor is full automatic advance 
type and is equipped with two pairs of contact 
points. In addition to full automatic advance, 
manual advance is provided on each distributor 
housing to set ignition for best engine per¬ 
formance possible with different grades of 
fuel. 

IGNITION CIRCUIT 

Ignition circuit is controlled by action 
of ignition switch on switch panel (at front) 
and ignition switches in control box com¬ 
partment. The ignition switch on switch 
panel has two positions; "ON" and "OFF". 
When at "On" position, ignition circuit is 
completed through the two distributors. The 
two ignition switches in control are marked 
"1" and "2" and control either or both dis¬ 
tributors . 

The purpose of the dual switches on control 
compartment is to test each distributor, or 
in case of a short in one distributor during 
a run, the opposite distributor may be used 
temporarily. 


(2 - Fig. 1). The movable contact points are 
mounted on a plate which can be moved by means 
of eccentric screw to various positions with 
relation to cam. 

The six-lobe cam on distributor shaft 
separates both pair3 of contact points simul¬ 
taneously when points are properly adjusted 
and synchronized. 

It is important that both distributor caps 
be removed when checking timing or performing 
and other service which requires ignition 
being "ON". Otherwise engine may start and 
serious injury to mechanic is almost certain 
to result. 

Also make certain that starter relay switch 
in engine comportment is open to prevent 
engine being started accidentally from front 
and while service work is being performed. 

Before attempting to retime or synchronize 
ignition, points must be cleaned and adjusted 
in following manner: 

1. See that contact points are clean and 
smooth, and thst they seat squarely on 
each other. 

2. Turn engine until breaker arm on each pair 
of contacts rests on high point on cam. 

3. Loosen both clamp screws (3). Turn 
eccentric screws (4) until gaps between 
contacts in both pairs are .018" to .024". 
Check gap opening with a round feeler gauge 
after tightening clamp screws. 

4. At the time contact points are cleaned 
and adjusted, it is advisable to thoroughly 
clean inside of distributor cap and 
points which may be dirty. 


BREAKER POINT ADJUSTMENT 
Each distributor is fitted with two sets 
of breaker points; one is termed as "movable" 
(1 - Fig. 1) and the other as "stationary" 


CHECKING IGNITION TIMING AND 
SYNCHRONIZING CONTACTS 

Information given in paragraphs immediately 
following covers checking of timing and 
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Fig. 1 Distributor Showing Adjustment Points 


synchronization of both pairs of contacts in 
each distributor. Added efficiency resulting 
from use of two sets cf spark plugs will be 
lost; however, if distributors are not properly 
synchronized with each other to insure both 
plugs in same cylinder firing at same instant. 

Instructions given under "Synchronizing 
Distributors" should be followed carefully as 
the final stepinany service, major or minor, 
which is performed on distributor contacts. 

As two distributors are used, it is neces¬ 
sary to insulate all contact points except 
those which are being checked. 

Check timing and synchronize in following 
manners 

1. Set mr.nual advance arm at "Zero" on in¬ 
dicator scale. 

2. Loosen clamp screw (5) on adjusting plate 
and turn eccentric screw (5) until movable 
contacts separate after stationary contacts 
as engine is turned. 

3. Insert a piece of thin cardboard between 
points on adjustable plate. Connect 
ignition test lamp between primary terminal 
on distributor, and ground at any con¬ 
venient point on engine. 

4. Turn engine slowly with ignition switch 
"on" until No. 1 piston is coming up on 
compression stroke. Continue to turn 
engine very slowly, stopping at instant 
test lamp flashes on, indicating that 
contacts have opened. Check "IGN" mark 
on balancer (See Pig. 3). If the mark 
"IG1J" is within 1/8" of indicator point, 
timing on this set of points may be con¬ 
sidered correct. 

5. If timing of stationary contact points is 
not correct, loosen lock screw in center 
of breaker cam, and turn cam just enough 
to secure correct timing. If cam is so 
tight that it cannot be turned readily, 
it canbe loosened with offset screwdriver 
or similar tool, used to pry it upward. 
Always pry against breaker plate; never 
against side of housing. liake sure that 
distributor rotor is still in line with 
No. 1 contact. Check setting again by 
turning engine and observing when test lamp 
flashes on. 

6 . With mark on balancer remaining in same 
position, remove insulation from movable 
contacts and insert it between stationary 
contacts. Loosen adjustable plate clamp 
screws (5) and turn eccentric screw (6) 


' ' ----- - 








LOCK NUT 


LOCKWASHER 


WATER PUMP 
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COVER PLATE 

SEARING 

BEARING RETAINER 


TIMING GEAR HOUSING 

m 


DISTRIBUTOR DRIVE 
SHAFT GEAR 


SPACER 


■ OIL FEED LINE 


• LUBRICATING 
ROD 


^BEARING 
DUST CAP 

•DISTRIBUTOR 
DRIVE SHAFT 

DISTRIBUTOR 
DRIVE HOUSING 
LOCK RING 

DRIVE GEAR 


WELCH PLUG 
DISTRIBUTOR DRIVEN GEAR 


7/W 


Fig. 2 Distributors are Tandem Mounted as Shown 


until test lamp flashes on again, indicating 
that movable contact points have opened. 

7. Test setting again by checking position 
of balancer ignition mark when each set 
of contact points opens. Bear in mind that 
when checking one set of contact points, 
the other set must be insulated. The 
position of timing marks for both pairs of 
contacts should be as close together as 
possible, never more than 1/8" apart. 

Follow the foregoing procedure on both 

distributors. 

RETIMING IGNITION 

1. When retiming distributor, set engine so 
that No. 1 piston is in firing position, 
i.e., turn engine untill No. 1 piston 
begins to rise on compression stroke and 
continue to turn slowly until ignition 
timing mark "IGN" on balancer registers 
exactly with indicator. 

2. Locate No. 1 spark plug wire segment in 
distributor cap; place cap in proper 
position on distributor; mark housing 
opposite No. 1 segment so that its relative 


position will be known after cap is 
removed. 

3. Loosen breaker cam lock screw in top 
distributor shaft and turn cam until con¬ 
tact points just start to open when rotor 
is pointing toward mark on housing. 

4. Set both distributors in same manner. 

5. Tighten cam lock screw and check timing 
and synchronization with test lamp as 
previously described. 

SYNCHRONIZING DISTRIBUTORS 

To synchronize distributors, insulate both 
sets of points on one distributor as well as 
movable contacts on other. 

Connect test lamp across uninsulated points 
and turn engine slowly noting exact relation 
of "IGN" mark on balancer with pointer when 
light flashes. 

Next, fully insulate first distributor 
tested and movable contacts only on second 
unit, connecting test lamp across uninsulated 
contacts as before. 

Turn engine slowly noting again, relation 
of "IGN" mark with pointer when light flashes. 
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Fig. 3 Distributor and Coil Mounting 


Position of "IGN" mark should be exactly 
same for both distributors if synchronization 
is correct. Any slight change which may be 
required can be made at manual advance arras. 

If both sets of contacts in each distributor 
are properly synchronized with each other, 
plugs in each cylinder should fire simul¬ 
taneously. 

TESTING IGNITION SETTING 

After ignition has been timed according to 
foregoing instructions, coach should be tested 
on road, using, if possible, same grade of 
fuel as will be used in service. 

With spark plug gaps adjusted properly, 
move advance indicator at base of each dis¬ 
tributor exactly same amount so that engine 
"pings" slightly when thoroughly warmed up 
under full throttle at comparatively low 
vehicle speed. This setting may vary with 
different fuels. 

To advance or retard from initial setting, 
loosen screw (7 - Fig. 1) on each side of 
support plate, rotating distributor as re¬ 
quired. After distributors have been syn¬ 
chronized with each other, it i3 very important 
that exactly same changes be made on both 
distributors if proper timing is to be main¬ 
tained. 


3UT0R 

AUTOMATIC ADVANCE MECHANISM 

Automatic advance mechanism on distributors 
used with dual ignition, is carefully adjusted 
at factory. If distributors are not synchro¬ 
nized with respect to automatic advance with¬ 
in limits shown in following chart, ignition 
system will not function efficiently. Mini¬ 
mum and maximum advance at various speeds as 
shown in chart (in Specifications) may be 
used for purpose of checking distributors when 
automatic advance mechanism is repaired or 
replaced. 

The distributor must be removed from the 
engine and tested with "synchroscope" type 
of equipment. United Motor Service Stations 
are equipped with testing machines of this 
character. 

Condenser 

Condenser is mounted on distributor hous¬ 
ing. This unit is made up of two parallel 
conductors fully insulated from each other. 
These conductors, connected across contact 
points in distributor, absorb heavy surge of 
pl4Ti ----1 



Fig• 4 Ignition lining Marks on Crankshaft 
Torsion Damper 
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fi current as contacts separate, and thereby 
|T eliminate arcing and burning at points. 

|| Any break In either of these conductors or 
j;.' short circuit between conductors In condenser 
|j reduces capacity of unit to absorb current 
j| surge. Therefore, rapid burning and fouling 
| of breaker contacts is definite indication of 
faulty condenser. Since accurate tests of 
condenser can only be made with special test- 
ing apparatus not generally available, most 
convenient way of determining whether conden- 
|) ser is at fault is to install new unit or one 
| known to be in good condition, noting engine 
I performance and condition of points after op- 
eration. 

Spark Plugs 

«• Two spark plugs are used in each cylinder, 
ff This feature, with proper synchronization of 
contact points and distributor, results in 
|l quicker and more complete burning of gas in 
| combustion chamber. 

p An appreciable interval of time in the com- 
k pression and power strokes is required for 
the flame to pass through the entire mass of 
t gases in the combustion chamber when Ignited 
| from one point only. It will be seen that 
f|; this time interval will be reduced if ignition 
!j occurs simultaneously from two points at some 
' distance from each other. 


Time interval for complete combustion and 
maximum expansion of burning gases requires 
earlier ignition timing with one plug than 
with two firing simultaneously. Therefore, 
maximum efficiency of engine depends largely 
upon proper timing and synchronization of 
distributor contact points. 

CARE OP PLUGS 

Spark plugs best suited for average condi¬ 
tions are listed in "Specifications" section. 
Type numbers as listed should always be used. 

Plugs should be Inspected at regular inter¬ 
vals, and cleaned and adjusted if necessary. 
Gap opening on all plugs should be the same 
and should conform to measurements shown in 
"Specifications" section. Alv.ays use a round 
feeler gauge to set gap opening. 

Lubr i cat i on Points 

Following is a description,of operations 
necessary to lubricate distributor (used with 
Gasoline Engine only). Refer to Lubrication 
C)iart (Group 13) for lubricant specifications 
and periods. 

1. Distributor shaft bearings - two oil cups 
- one an each distributor - accessible 
through lefthand engine compartment door - 
use oil can. 

2. Distributor cams -use Petrolatum sparingly. 
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DISTRIBUTOR Degree Engine . 

Hodel .-.4211 Firing Order-- 

Nake.Delco-Remy 

Rotation-Counter-Clockwise IGNITION COIL 

Start Advance Model—.. 

Engine R.P.M.-.400 Make.. 

Degree Engine-- 

Intermediate Advance 

Engine R.P.M.-800 SPARK PLUGS 

Degree Engine.-... 14 Model. 

Maximum Advance Make_ 

Engine R.P.M.-.-...2000 Gap. 


AUTOMATIC ADVANCE CHART 


Automatic Advance 


Engine Speed 

Engine 

Degrees 

Advance 

R.P.M. 

Minimum 

Average 

0 

Maximum 

400 

0 

0 

500 

1 

2 

3 

600 

4 

5.5 

7 

700 

7 

8.75 

10.5 

800 

9 

11.5 

14.0 

1000 

11 

13.5 

16.0 

1200 

13.5 

15.5 

17.5 

1400 

15.0 

17.0 

19.0 

1600 

17.0 

19.0 

21.0 

1800 

18.5 

20.5 

22.5 

2000 

20.5 

22.5 

24.5 

2200 

22.0 

24.0 

26.5 

2400 

22.0 

24.0 

26.0 


.36 

1-5-5-6-2-4 


-1115251 

Delco-Remy 


---85 

---AC 

.030" 
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1. Open radiator doors and drain radiator 
(see "Cooling" group). 

2. Disconnect batteries, (see Starting Motor" 

group). j 

3. Loosen generator belt adjusting screws as 
much as possible so the fan blades move 
freely. 

4. Disconnect top and bottom hose on forward 
radiator. 

5. Remove lower support plate and flap from 
both radiators. 

5. Place lifting j ack under forward radiator. 

7. Pull top radiator pins on forward radiator. 

8. Slightly bend forward radiator shroud to 
permit clearance with rear radiator. 

9. Laver jack and at same time force radiator 
down so top water pipe will clear body. 

10. Pull radiator out at bottom. 

11. Remove fan blades from generator. 

12 . Disconnect wires at generator. 

13. Loosen rubber boot clamp at air duct. 

14. Remove outside belt. Take off at generator 
pulley, then at crankshaft pulley. Remove 
Inside belt in same manner. 

15. Remove lowerwater hose fromrear radiator. 

IS.Place high-lift wheel jackunder generator. 

17. Remove generator straps. 

18. While balancing generator on jack, lower 
jack about three inches. Withdraw assembly 
from coach. 

Reverse preceding instructions to reinstall. 

ADJUSTING GENERATOR BELTS 

Generator fan belts should be adjusted for 

proper tension as shown in Fig. 3. Generator 

belts are furnished only in matched pairs and 

should be installed as such. 

BEARINGS 

Armature shaft at rear end of generator 


TG-000 
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^.Generator assembly is mounted on left side 
engine compartment behind engine (toward 
nt of coach), between forward radiator 
Jauxiliary fuel tank. Generator is strapped 
a mounting cradle (See Fig. 1), which is 
nge" mounted to upper structure of engine 
apartment. The hinge type mounting permits 
justment of position of generator for the 
jurpose of obtaining correct belt tension. 

e cradle is held rigid by means of adjustable 
ft;rut rod extending between mounting cradle 
(nd engine. 

^ Tlie cradle hinge pin (at top) swivels on 
(ronze bushings mounted In cradle. The cradle 
ppport brackets, which hold the hinge pin at 
ith ends and the adjusting strut rod ends 
Ire equipped with rubber Insulating bushings. 
Fan blade assembly mounted at front end of 
^nerator provides cooling for the forward 
,1a tor and assists in ventilation of 
.erator. The rear end of generator is 
nnectea to an air duct casting by means of 
‘ubber boot which is snapped on end of genera¬ 
tor and clamped with metal band to duct 
tasting. The air duct casting is connected 
to air conditioning return air duct by means 
|f rubber hose. See Fig. 2. 

| Air, flowing from air-conditioning return 
|uat into generator, is further accelerated 
py action of fan. Fan and generator are 
iriven with two belts by crank shaft pulley. 


Instructions and Illustrations in This Group Apply to Following Subjects: 
Generator Ammeters 

Generator Mounting Lubrication Points 

Apparatus Box Specifications 


Instructions Applying to Related Parts of Generator Will be Found in Following Groups: 
Name Group No. Name Group No. 

Starting Motor-7S.0001 Wiring Diagram-7W.0001 

3attery-7S.0001 Lighting Equipment-7L.0001 

Distributor-7D.0001 


Generator Assembly 


BEHOVING GENERATOR 

I Generator is accessible for minor servicing 
jjir.d inspection from under coach. The fol¬ 
lowing operations apply to removing and re¬ 
placing unit. 
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(toward air duct) is supported on ball type 
bearing. Fan and pulley hub is mounted on 
opposed tapereabearings. When these bearings 
are installed, tighten retaining nut until 
there is no perceptible end play and pulley 
revolves freely. 

Generator Maintenance 
INSPECTION 


The following inspections should be made 
on generator at periodic Intervals. 



Fig. 1 Generator ready to be Mounted. 


1. Check terminals. 

2. Clean commutator with "00" sandpaper and 
examine brushes. 

3. If commutator is rough or worn down to 
mica, remove armature and take a light 
cut off of commutator. Mica should be 
undercut 1/32". All brushes should have 
at least 75 % seat on commutator. 

Operation Tests 

The ammeters on Instrument panel and in 
control compartment are merely indicators 
to show whether ornot generator is function¬ 
ing. To determine exact output of generator 
accurate test ammeter should be used. 

If the generator and regulator are not 


operating satisfactorily, the following 
checks should be made to determine which unit 
is at fault before making any adjustments to 
the regulator. 

FULLY CHARGED BATTERY WITH LOW CHARGING RATE 

Above condition indicates that generator 
and voltage regulator units are functioning 
properly. To verify this,note charging rate 
at a medium generator speed, then use cranking 
motor -with engine switch off, to partly 
discharge battery (about 1C seconds) and with 
generator running at a medium speed, note 
charging rate. Since battery voltage has 
been lowered, generator output should show 
an increase for a short time. 

To check current regulator unit, bridge 
voltage regulator unit contact points with a 
jumper lead to prevent voltage regulator 
unit operating. Turn on lights or other 
electrical loads and increase generator speed 
until output remains constant. The output 
reading is value for which current regulator 
unit is set. 

If the output fails to increase to specified 
value, current regulator unit setting is 
probably low. if it is impossible to adjust 
current regulator unit to Increase output to 
specified value, check as outlined under 
"LOW BATTERY WITH DOW OR NO OUTPUT". If 
output continues to increase to beyond speci¬ 
fied value, depress current regulator unit 
armature manually, separating points. If 
generator output now drops off, current 
regulator unit Is either out of adjustment or 
current regulator winding assembly Is defective. 
If output continues high, it Indicates there 
is a short between contact points which pre¬ 
vents resistance being inserted in generator 
field circuit as points separate. This short 
may be in current regulator winding assembly 
or at fibre Insulation vhich Insulates top 
contact point. 

FULLY CHARGED BATTERYWITH HIGH CHARGING RATE 
Above condition indicates that voltage re¬ 
gulator unit is not reducing generator out¬ 
put as it should. A high charging rate to a 
fully charged battery will cause battery to 
gas and overheat. It also produces excessive 
voltage in electrical circuit vdiich will 
cause armature,(Ignition coil and distributor 
point) on gasoline engine and lamp bulb fail¬ 
ure. 
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Fig. 2 Seotional View of Generator and Air Duot Connections. 


This condition will result If - (a) voltage 
regulator unit Is out of adjustment; (b) 
there Is a defective winding In voltage re¬ 
gulator unit which prevents unit operating; 

(c) there Is a direct shorthetween generator 
charging circuit and generator field circuit, 
either In regulator or generator, which pre¬ 
vents resistance being inserted in generator 
field circuit when contact points open, or 

(d) there is a poor ground connection between 
generator and regulator. Inspect the ground 
wire or mounting for this condition. 

Hold voltage regulator unit armature down 
manually. If the output now drops off as con¬ 
tact points are opened, voltage regulator 
unit needs either adjustment ora new winding 
assembly. 

If output continues high as points are 
separated, it indicates a short between 
charging circuit and generator field circuit. 
Remove "Field" lead from "Field" terminal of 
regulator to determine location of short. 
If output drops off, the short Is in regulator 
and it should be inspected for burned leads, 
windings or charred Insulation. If output 
continues high with "Field" terminal wire 
removed, short is in wiring or generator. 


Remove wire from "F" terminal of generator. 
If output now drops off, short is in the 
wiring; if it continues high, generator is 
at fault. 


mi 


LOOSEN NUT AND 
SWING GENERATOR 
TO ADJUST BELTS 



/ . . . \ 


GENERATOR 


l/2"-3/4" 


Fig. 3 Adjust Generator Belts as Shown. 
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GENERATOR AND CONTROL 


LOW 3ATTERY WITH LOW OR HO CHARGING RATE: 

Check circuit for loose connections, frayed 
or damaged wires. High resistances in charging 
circuit,due to these conditions, would cause 
voltage regulator unit to operate as though 
battery were fully charged,reducing generator 
output, even though battery was still in a 
partly discharged condition. If the trouble 
is not in wiring, proceed as follows: 


I_ 

Fig. 4 Control 3ojc Compartment 
(Gasoline Switch Shown) 


1. Bridge regulator terminals marked "Arma¬ 
ture" and "Field" temporarily with a Jumper 
lead and gradually increase engine speed. 
Do not run generator at an excessive speed 
with terminals bridged,since this removes 
all external regulation and may allow 
generator output to reach an excessive 
value. With "Armature" and "Field" ter¬ 
minals bridged, one of three things will 
happen as generator speed increases. 

(a) Generator output will increase to or above 
its specified value, which indicates,(a) 
that the voltage regulator unit is adjusted 
for too low a value, (b) that current 
regulator unit is setfor too low a value, 
(c) the voltage or current regulator unit 


contact points are oxidized and must be 
cleaned, or (d) generator field circuit 
is open at some point within the regulator, 
either at connections or in voltage regu¬ 
lator winding assembly. 

(b) Generator output does notIncrease to its 
specified value, ’which indicates generator 
is at fault and that it must be adjusted 
or removed for bench test. 

(o) Generator does not charge at all, either 
with or without "Armature" and "Field" 
terminals bridged, which indicates that 
either generator or cut-out relay is at 
fault. In this case, check further as 
below. 

2. With "Armature and "Field" terminals 
bridged and generator running at a medium 
speed, inspect cut-out relay. If contact 
points are closed, and there i3 no charging 
current, it indicates charging circuit is 
open between regulator and battery. 

3. If contact points remain open under above 
conditions, connect a voltmeter of suf¬ 
ficient capacity between "Armature" ter¬ 
minal of regulator and convenient ground 
in order to see if generator can build up 
voltage. If voltage builds up satisfacto¬ 
rily without causing cut-out relay contact 
points to close, cut-out relay is either 
out of adjustment, or, shunt winding on 
the cut-out relay is open. CAUTION: NEVER 
UNDER ANY CONDITION CLOSE RELAY CONTACT 
POINTS MANUALLY WHILE BATTERY IS CONNECTED. 
LOW RESUSTANCE THROUGH GENERATOR ATO REGU¬ 
LATOR WOULD ALLOW SUFFICIENT CURRENT TO 
FLOW TO DAMAGE THE EQUIPMENT. 

4. EXCESSIVE ARCING OR SLUGGISH ACTION OF CON¬ 
TACT POINTS IN EITHER VOLTAGE OR CURRENT 
REGULATOR UNIT INDICATES: 

(a) Resistance unit is open. 

(b) A defective winding in regulator winding 
assembly. 

(c) Contact points are pitted or oxidized and 
must be cleaned or replaced. 

(d) Contact points are not meeting with cor¬ 
rect alignment orpressure, in which case 
they must be adjusted. 

(e) Shorted field coil in generator. 

(f) Poor ground connection between generator 
and regulator. Inspect ground wire or 
mounting for this condition. 
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I? Ihe regulator unit or apparatus box is a 
I'flve unit type mounted in control box com- 
ihpartment at right rear of coach. Fig. 5. 
||Wiring diagram in group 7W.0001 illustrates 
|!all circuits pertaining to generator and 
^regulator. 

g{ The regulator consists of voltage regulator 
HUnit; field relaywhich operates in conjunction 
Jjwith voltage regulator; current regulator 
'“unit; cut-out solenoid;actuating relay which 
operates cut-out solenoid. 

|| The CURRENT REGULATOR operates to hold 
^generator out put to safe maximum. 

The VOLTAGE REGULATOR unit and FIELD RELAY 
llconbine to control voltage so as to cause 
generator to deliver proper charge to battery 
as required by battery and load. 

The CUT-OUT SOLEUOID and ACTUATIKG RELAY 
:! operate together to close circuit between 
-. generator and battery when generator voltage 
j; is sufficient to force a charge to battery 
Land to open circuit when generator voltage 
Tfalls below this value. 

0 . The ACTUATING RELAY is a precision relay, 
|;?et accurately within narrow limits and is 
'Connected across generator to close relay 
joints when generator voltage is sufficient 
|-to charge battery. Tills energizes cut-out 

I’Wlenoid,which closes multiple contact points 
;,to complete circuit between generator and 
“.battery. This multiple contact arrangement 
[Is provided to insure ample contact area to 
|'carry maximum ampere output of generator. 

When generator voltage falls below a value 
’..sufficient to charge battery, actuating relay 
[points open and points of cut-out solenoid 
’’in turn open to break circuit between gener¬ 
ator and battery. 

J Regulator Adjustments 
% Mechanical Checks 




SOLENOID PLUNGER- 
PLUNGER SPRING- 


-ADJUSTING SCREW 
—LOCKING NUT 
_r-GUIDE PIN 


CUT-OUT SOLENOID- 


-POINT OPENING 


Cut-Out Solenoid Adjustments. 


ACTUATING RELAY .CUT-OUT SOLENOID 

LOWER CONTACT \ / 

BRACKET-- \ / CONTACT SCREWS 

ARMATURE STOP. \ \ / I J . OCKINGNUTS 

ECCENTRIC SCREW\ft // __.... 

LOCKING SCRiW-r’ ^ )r ^g5 ^ UP BRACKET ACT 

§ _JJJl M^jli^L/FIELD relay 


LOCKING SCREL 





CURRENT' 77 

REGULATOR^ / contact screw! 

J LOCKING NUT- 


>VOLTAGE 

REGULATOR 

UPPER ARMATURE 
STOP 

HOWER CONTACT 
BRACKET 


Checks and Adjustments of Actuating 
Helay, Field Relay, Current and Voltage 
Regulator Units 


Fig. 5 Control Box Showing Adjustment Points. 


; w h cor- 
whl„h case 


. g< era tor 
nd wire or 


i Regulator unit must be disconnected before 
following checks are made. See Fig. 5. 

|?ISLD RELAY 


and turn contact screws in or out as re¬ 
quired. The point opening of each set of 
points must be identical so that each set 
carries half the total current. A final 
check should always be made after regulator 


With contact points closed, air gap between has been reinstalled and is in operation. 

f core and brass pin in armature should be If more arcing takes place at one set of 

.010". To adjust, loosen two locking nuts points than at other, it indicates that set 
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VOLTAGE REGULATOR 

With regulator still open circuited, and 
voltmeter still connected between ARMATURE 
terminal and ground as in previous test, 
operate generator at 2000 r.p.m. and note 
open circuit operating voltage. Voltage 
should be 15.0 volts. Adjust by loosening 
locking screw and turning eccentric screw to 
increase or decrease voltage setting. After 
tightening locking screw, check setting by; 
stopping generator and then bringing it back 
to speed again. NEVER ADJUST VOLTAGE RE¬ 
GULATOR SETTING BELOW ACTUATING RELAY VOLTAGE 
SETTING. TO DO 30 WILL PREVENT CUT-OUT 
SOLENOID FROM OPERATING AID WILL PREVENT; 
BATTERIES FROM BEING CHARGED. 

CUT-OUT SOLENOID 

With lead from the AMMETER terminal still 
disconnected, and voltmeter connected between. 
ARMATURE terminal and ground as in previous 


GENERATOR AND CONTROL 


FIELD RELAY 

Disconnect lead from AMMETER terminal of 
regulator so regulator is open circuited, 
Short circuit contactpoints of voltage regu-' 
lator with a jumper lead to prevent it oper-; 
ating. Connect a voltmeter between ARMATURE, 
terminal of regulator and ground. Drive gener¬ 
ator at approximately 2000 R.P.M. Voltage 1 
should be 8.0 volts with zero output. Adjust 
by loosening locking screw and turning eccer.-. 
trie a crew to increase or decrease voltage 
setting as required. After tightening locking 
screw, check setting by stopping generator 
and bringing it back to speed again. Remove 
jumper lead after test. 


Tine regulator must then be connected to type 
generator and battery with which it normally' 
operates and electrical checks quickly made, 
before regulator has a chance to cool. If 
regulator is or. coach it may be checked with-] 
out being removed, provided it has been in’ 
operation for a sufficiently long time (30 : 
minutes to an hour) for all parts of the: 
regulator to reach actual operating temperature.; 
TIN: REGULATOR MUST BE AT OPERATING TEMPERATURE 
AND IN ACTUAL OPERATING POSITION(Vertical: 
or Horizontal) WHEN ELECTRICAL SETTINGS ARE; 
CHECKED AID ADJUSTED. The five units of the 
regulator must be checked in the following 
order: 


is carrying more than its share of current 
and points must be re-adjusted so arcing is 
Identical for eachsetof points. If adjust¬ 
ing contact screws does not give sufficient 
range, further adjustment of air gap may be 
made by loosening two screws which hold upper 
contact bracket and raising or lowering 
bracket as required. See Fig. 5. 

VOLTAGE REGULATOR 

Push armature down until points just meet. 
With points just touching, adjust air gap 
between brass residual pin and armature to 
.010"-.020" by moving lower contact bracket. 
Release armature and adjust upper armature 
stop to give a point opening of ,005"-.00S". 
See Fig. 5. 

CURRENT REGULATOR 

Push armature down against bras3 pin in 
core and adjust contact screw to give a point 
opening of .012"-.015". Always loosen lock¬ 
ing nut when making this adjustment to avoid 
injuring contact spring. When gauging open¬ 
ing do not move upper contact from its natural 
position against fibre Insulator. 

CUT-OUT SOLENOID 

The point opening at each set of points 
should be .050" and all points should meet 
at same instant as plunger is drawn into 
solenoid. Adjust by loosening locking nut 
and turning adjusting screw in or out as re¬ 
quired. The guide pin should be straight 
and plunger free in solenoid with sufficient 
spring tension (2.5-3.0 pounds with points 
closed) to cause points to separate with a 
snappy action when released. 

ACTUATING RELAY 

Push armature down until points just meet. 
In this position air gap between core and 
brass pin in armature should be .050"-.060". 
Adjust by loosening two lower contact bracket 
mounting screws and raising or lowering lower 
contact bracket as required. Release arma¬ 
ture and adjust armature stop to give .020" 
point opening. See Fig. 5 

Electrical Adjustments 

If regulator is detached, it must be placed 
in an oven and heated until all units are 
135° - 145° F. which is operating temperature 
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BURRENT REGULATOR 

(..'With ammeter connected into charging circuit 
jtAMMETER terminal as in previous test, corv 
ect a jumper lead temporarily between contact 


points of field relay. Increase generator 
speed until current regulator begins to 
operate and ammeter reading remains constant. 
It is recommended that on coach, all lights, 
fans, heaters and other electrical units be 
turned cn during tills check to avoid excessive 
voltage. On test bench a .1 ohm (one-tenth 
ohm) resistance capable of carrying 120 am¬ 
peres may be connected across battery while 
current regulator is being checked. Adjust 
current regulator setting by loosening locking 
screw and turning eccentric screw to increase 
or decrease current setting. After tightening 
locking screw, check current setting by 
stopping generator and then bringing it back 
to speed again. 

CAUTION 

Do not attempt to make mechani cal adjustments 
or close actuating relay or solenoid points 
by hand while regulator unit is connected to 
battery. This would permit sufficient current 
to f 1 ow from battery through regulator to 
cause serious damage to equipment. 

Lubrication Points 

Generator bearing at fan end is lubricated 
by groase cup, accessible from under coach. 
Rear bearing (air duct end) Is lubricated 
by removing hand hole cover,on some coaches, 
on air duct casting to reach grease cup which 
is mounted at rear end of generator housing. 
On other coaches, greaao cup Is mounted above 
hand hole cover on bracket attached to air 
duct casting as shown in illustration. Fig. 5. 




fiesta, short circuit contact points of actu¬ 
ating relay with a jumper lead. Slowly in¬ 
crease generator speed and note voltage neces¬ 
sary to operate solenoid plunger. The solenoid 
plunger should close with a snappy action at 
[jess that9,0 volts with solenoid at operating 
temperature. Reduce generator speed and note 
foltage at which solenoid points open. They 
houldopenat not less than 4 volts. Remove 
Jpunper lead fromactuating relay points after 
lest. 


iCTUATING RELAY 

I With voltmeter still connected between 
ARMATURE terminal and ground as before, con¬ 
nect a test ammeter capable of reading above 
120 amperes be tween AMITE TER terminal and lead 
Jriginally connected to this terminaL 
lowly increase generator speed and note 
oltage necessary to operate relay. The 
telay points should close at 13.5 volts with 
elay at operating temperature. Adjust by 
loosening locking screw and turning eccentric 
Screw to raise or lower operating voltage. 
Ifter tightening locking screw, check setting 
ybringing generator to stop, then slowly 
lcreasing speed to note voltage at which 
elay operates. As generator speed decreases, 
ote reverse current and voltage at which 
Joints open. The points should open with not 
fore than 7.0 amperes re vers e current at 12.0 
tolts. 


GMC MAINTENANCE MANUAL tg 0007 

GENERATOR AND CONTROL 


1 

\ 






7G-0008 GMC MAINTENANCE MANUAL 


SPECIFICATIONS 


Generator 

Model.-.-.-.1117518 

Make-Delco-R eny 

Rotation-Counter-Clockwise 

Brush T e nsion-25 Oz. 

Field Current O 12 Volts-—1.78-1.92 Amps. 


COLD OUT-PUT 

Amperes-120 

Volts--13.0 

Approx.R.P .K.-850 


Regulator Un i t 

Model...-.005620 

Make-Delco-Remy 

Type-5 Units 


ACTUATING RELAY 

Point Opening- 

Air Gap- 

Points Close - Volts- 


VOLTAGE REGULATOR 

Air Gap- 

Point Opening--- 
Voltage Setting(open circuit © 135° 


CURRENT REGULATOR 

Point Opening- 

Current Setting - 


CUT-OUT SOLEI.OID 
Point Opening— 
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Instructions and Illustrations in This Group Apply to Following Subjects: 

Switches Exterior Lights 

Interior Lights Bulb Data 

Instructions Applying to Related Parts Will be Found in Following Groups: 

Name Group 

Wiring Diagram-7W-0001 

Fuse Data-7W-0001 

Door Lights-3.1701 

Destination Signs-3.1701 

Emblem-3.1701 

Highway Sign-3.1701 

License Holders-3.1701 


Light Switches 

MAIN SWITCH PANEL 

ji Main switch and fuse panel is illustrated 
ion Fig. 1. This panel is mounted on dash. 
{Tabulations under illustration indicates use 
Of each switch. 

/, Other light switches are described in suc¬ 
ceeding paragraphs. Light bulb specifica¬ 
tions are listed at end of this group. Fuse 
specifications are listed in group 7W.0001. 

Interior Lighting Equipment 

{READING LIGHTS 

jr Reading lights are located over each group 
ioftwo seats on right and left sides of coach 
land over center of rear cross seat. The 
flight fixtures are mounted on underside of 
]package rail. 

Each reading light has two bulbs indepen¬ 
dently controlled by separate switches when 
jj panel switches are properly positioned by 
{driver. There are four controlling switches 
Son switch panel, two of which are marked "ALL" , 
jand two marked "INDIV". 

| For normal operations on road, two switches 
parked "INDIV" should be turned "ON". This 
{‘gives each passenger control of his light. 
jjWhen coach pulls into terminal, or at anytime 
{driver wants all lights lit he may turn on 
[two switches marked "ALL". That is,for all 
flights to be lit regardless of position of 
{switch at each light both "ALL" switches and 
j|both "INDIV" switches must be turned "ON". 
Bulbs in reading lights are accessible when 

I [ lens and retainer are removed. 

I INDIRECT LIGHTS 

Indirect lights are located on upper edge 


of package rack and are controlled by two 
switches on switch panel, marked "INDIV". 
Alternate lights are turned on or off by each 
switch. Bulb in each light is accessible by 
removing lens and retainer. 

NIGHT LIGHTS 

Night light bulbs, controlled by panel 
switch marked "Sign", are mounted in last in¬ 
direct lights at rear on right and left sides 
(next to last on 41 passenger coaches). These 
bulbs are blue in color. 

DASH LIGHTS 

Two dash lights are mounted in switch and 
fuse panel, and three on instrument panel. 
These lights are controlled by switch marked 
"Rear" in "Marker" group. The two lights in 
switch and fuse panel are automatically shut¬ 
off when the sliding panels are closed. 

Exterior Lighting Equipment 

BAGGAGE COMPARTMENT LIGHTS 

Baggage compartment light and switch is 
located at the upper outer corner of each 
compartment. Each light is controlled by in¬ 
dividual switch mounted near light. Compart¬ 
ment lights are automatically shut-off when 
compartment doors are closed. 

ENGINE COMPARTMENT LIGHTS 

Two engine compartment lights are located 
on rear upper bulkhead of engine compartment. 
The left light is located immediately under 
and back of air compressor air cleaner, while 
the right light is located back of carbureter 
intake pipe toward muffler shield. These 
lights are controlled by a switch mounted on 
upper right hand rear corner of comportment. 
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Switch and Fuse Panel When Gasoline Engine Is Used 


STOP kg: 

Two stc 
and 1 't 
tail 

stop lam 
and r~e 
Fig. 

brake'Tkp 
Diagram 
mount i 


OOOO QOOO 


OOOO OOOO 


coapavn 
Tell-t 
lnstr le 


opera n. 
I buzzer a 
and fuse 
ilium ia 
tion mm 
be made. 

The -e 
lodic^n 
?, contact 
I rosion 
| remed id 
| tribuwr 
I tion, co 


Switch and Fuse Panel When Diesel Engine Is Used 


Fig. 1 Light Switch Tabulation 


Bottom Row - Left to Right 


Top Row - Left to Right 


(Group of four) 
Alternate Lights 
Alternate Lights 
Alternate Lights 
Alternate Lights 


a"READING' 
"ALL" 

"INDIV" 

"ALL" 

"INDIV" 


Controls Headlamps 
Controls Foglamps 
(Group of Two) 

Front Markers Only- 
Tail Light, Highway Sign, 
License Plate Holders 
(Group of Two) 

Front Michigan Markers 
Rear Michigan Markers 
When Clearance Lights are Used 
Front and Side Signs, Emblem 
and Night Lights 


"HEAD" 

"FOG" 

"MARKER' 

"FRT" 

"REAR" 


TAIL lig: 
Two a 


(Group of Two) 
Alternate Lights 
Alternate Lights 
Front Step Light 


■it" INDIRECT 
1 st 
2 nd 
"STEP" 


"M.MARKER 

"FRT" 

"REAR" 

"CLEAR" 

"SIGN" 


HEAD LIG: 
Hea 1 


•a Refer to explanations under "Reading Lights" and "Indirect Lights 
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with starter control cut-out switch. Right 
rear engine compartment door must be opened 
to gain access to these switches. 

MARKER LIGHTS 

Front and rear marker lights are located 
lion upper right and left hand front and rear 
corners. These lights are controlled by group 
of two switches marked "Marker" on front 
switch panel. 

’ Michigan markers are groups of three lights 
'mounted at front and rear of coach on upper 
panels. These lights are controlled by two 
switches marked "M. Marker" on front switch 
panel. 

STOP LIGHT 

Two stop lights are mounted at rear on right 
and left hand sides on panels which include 
tail lights and rear directional signals. The 
stop lamps are the top lights of each group 
and are controlled by air operated switch. 
.Fig. 2. The switch is interconnected with 
$ brake application valve as shown on Air Lines 
Diagram in group 4.10401. The switch is 
^■mounted in the front upper corner of flare 

• compartment (at left front of coach). 
Tell-tale light (marked "Stop") mounted on 

£ instrument panel signals when stop lights are 
/ operating. Stop light relay Is mounted on 
buzzer and relay panel located behind switch 
/.and fuse panel. If tell-tale light fails to 
| illuminate when brakes are applied, inspec- 
j tlon of stop light bulbs and circuit should 

■ be made. 

The relay requires no attention except per- 
1 iodic Inspection. At regular intervals, check 

■ contact points of stop light switch for cor- 
f rosion or pitting. This condition may be 
% remedied by filing points lightly with a dis¬ 
tributor file. As can be noted in illustra- 
tion, contact point portion of the assembly 

; can be readily disassembled for Inspection 
i of points and diaphragm. 

TAIL LIGHT 

Two tail lights on right and left hand, 
are mounted with rear directional signals and 
atop light. The tail lamps are the lower 

• lights of group. Tail lights are controlled 
, by switch in "Marker" group marked "Rear". 

HEAD LIGHTS 

Head lamps illustrated in Pigs. 3 and 4, 


are "Sealed Beam" type. The lens, reflector 
and bulb are serviced as a complete unit. If 
lens # is damaged, bulb burned out, or reflec¬ 
tor damaged, replacement of complete unit 
must be made. The bulb is double filament 
type, providing a high and a depressed beam. 

Head lamp circuit is controlled by push and 
pull switch marked "HEAD" on switch panel. 
The foot dimmer switch, located acc.essible 
to drivers left foot, controls high and de¬ 
pressed beams. 

PROPER USE OF HEAD LAMPS 

Since it is not economically feasible to 
provide fixed highway lighting on more than 



Fig. 2 Stop-Light Switch Is Located 
In Flare Compartment 


a small percentage of rural highway mileage, 
the driver must depend on headlights for 
night time visibility. The modern headlamps 
are carefully designed and accurately manu¬ 
factured. The headlamps can provide safe 
seeing for moderate speed if: 

1. They are aimed correctly. 

2. They are equipped with standard parts - 
that is, if the lens, reflector and bulb 
unit is either the original equipment or 
replacement by the original manufacturer. 

3. The headlamp lens is clean, bulb is not 
blackened, and all electrical equipment 
and connections are kept in proper condi¬ 
tion so as to insure adequate voltage to 
lamps. 

4. They are used properly - that is, if the 
upper beam is used when there are no ap¬ 
proaching drivers, and the lower or meet- 
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Fig. 3 Head and Fog Lamps Are Mounted As Shown 


lng beam Is always used when approaching 
other drivers, and when driving on lighted 
highways or lighted city streets. 

Because of improper care of servicing of 
the headlamps, misaim, and improper usage 
driving at night is neither safe nor as com¬ 
fortable as it should be. Annoyance due to 


r - 41 *. 


glare is frequent, and many accidents, espe¬ 
cially those involving pedestrians, are caused 
by the driver's inability to see sufficient¬ 
ly well. Recent tests have shown that the 
average headlamp on the road will produce less 
than half its possible light output because 
of dirty lenses, and blackened bulbs. Then 
too when headlamp is mlsaimed, the light is 
not directed for best results. But a major 
difficulty is the failure of drivers to de¬ 
press their beams when meeting other cars. 

Many drivers do not depress their beams 
through ignorance of the function of their 
headlamps; others do not because they are 
afraid they will not be able to see well , 
enough with the lower or depressed beam; and 
still others refuse because of their greedi¬ 
ness. The lover or depressed beam may not j 
throw light far enough ahead for clear road ! 
driving, but, when another car i3 approaching, 
objects between the two cars show up in sil¬ 
houette against the road. In fact, recent I 
tests have shown that the visibility under i 
this condition — two cars passing with lower ■ 
or depressed headlamp beams — is sometimes i 
greater than the clear road visibility with j 
the upper bear;. 

Increased night travel, and higher poten- ; 
tial speeds of vehicles are combining to make ; 
night driving more hazardous under ordinary j 


Fig. Sectional View of Headlamp 
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tsondit ions. 

! p Night driving involves a different technique 
jfbhan day driving because of the difference 
||Lp visibility and the reactions of the driv¬ 
er to it. Drivers should be taught night 
driving technique by including it in the in¬ 
itial training which is given. This is an 
|dded need for adequate driver training. 

■i. Since vehicle headlights are the main source 
||0f Illumination for most highways, they should 
|jbe maintained in good condition for best vis¬ 
ibility and comfort for both drivers. Light 


Fig. 5 Fog Light Assembly 

IJbeams should be depressed lr. meeting cars in 
Border to reduce the tendency toward glare and 
fto increase the illumination on the highway 
fjby silhouette for other drivers. 

1 The maximum safe operating speeds of ve¬ 
hicles at night are lower than those in the 
[(day-time because of decreased visibility. 

§ HEADLAMP LENS 

Dirty lenses absorb a large amount of light 
Spend therefore decrease lighting output and 
add to night driving hazards. Lenses are eas- 
||lly cleanedwith water and a good glass clean¬ 
er. Inside of "Sealed Beam" headlamp lens 
ifeannot be cleaned since it is sealed to re¬ 
flector and forms a complete unit, 

.HEADLAMP BULBS 

Proper voltage must be maintained at the 
- headlamp bulb in order to get the maximum il- 
lumlnation output. Such items as a low "oat- 
|j tery, poor electrical contacts in the wiring 
|| system, and poor ground through the headlamp 
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Fig. 6 Headlamp Aiming Chart 


body and its brackets and loose connections 
in generator to battery circuit all contrib¬ 
ute to a loss in voltage. Illumination ser¬ 
vice demands that all of the headlamp elec¬ 
trical circuits be checked. 

REMOVING HEADLAMP UNIT 

Sealed beam unit may be removed in follow¬ 
ing manner: 

1. Remove headlamp rim (remove screw "1" 
Fig. 3). 

2. Remove three screws ("2", Fig. 3) holding 
retaining ring. 


CENTERLINE AHEAD OF 
LEFT HEADLAMP v 

CENTERLINE THROUGH “ 
HOT SPOT 



CENTERLINE AHEAD Cl? 

RIOHT HEADLAMP 

-» 

HEADLAMP LEVEL 

A? 



sv--- 


- f (SSS&pg 




y 

HOT 3P0T X 



' aim right lamf 

SAME AS LEFT 


Fig. 7 Headlamp Beam Pattern 


3. Sealed beam unit may be withdrawn from 
body after plug has been removed from unit. 
Entire headlamp assembly may be removed in 
following manner: 

1. Remove headlamp rim. 

2. Remove body retaining screws. 

AIMING HEADLAMPS 

Aiming headlamp may be accomplished accur- 
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ately with a standard tester; however, if 

this equipment is not available, aiming ad¬ 
justments may be made in following manner: 

1. Place vehicle on level floor about 25 ft. 
from wall as shown in Fig. 6. 

2. Draw horizontal line on wall chart at 
height of lamp center. 

3. Locate point on this horizontal line at 
which projected center line of chassis in¬ 
tersects . 

4 . Measure distance between lamp centers and 
divide this distance equally on either side 
of center mark. Draw two vertical lines 
directly ahead of each lamp center as 
shown. 

5. Remove headlamp rim on headlamp. 

6 . Turn on high beam. 

7. Adjust upper screw ("3", Fig. 3) to raise 
or lower beam, and side screw to properly 
center beam. Adjust "hot spot" as shewn 
on Fig. 7. 


6 . Repeat with opposite lamp. 

FOG LIGHT 

Fog lights, Fig. 5, are of type similar to 
headlamps except amber lens is used and bulb' 
can be replaced by taking off lens. Fog cap- 
is used on bulb to prevent glare from direct i 
rays. Fog lights are controlled by push-pull ■ 
switch marked "FOG" on switch panel. A foot; 
switch located near headlamp dimmer switch 5 
permits driver to turn fog lights off and on, 
as long as dash panel switch is turned on. j 
Fog lights are adjusted in same manner as ex- ’ 
plained under "Head Lamps" except that "hot i 
spot" is more concentrated around centerline] 
of lamp. 

SPOT LIGHT 

Spot light is located at left of driver and 
is aimed with ball and socket type handle. 
Switch is located on handle. 


Light Bulb Data 


LIGHT 


CANDLE POWER 


Indirect Lights 

Night Lights 

Reading Lights 

Marker Lights 

Stepwell Light 

Highway Sign 

Eng. Comp. Lights 

Front Destination Sign 

Air Comp. Compartment Light 

Inst. Panel Dash Light 

Rear License Plate Light 

Front Emblem Light 

Tell-Tale Lights 

Switch and Fuse Panel 

Dash Light 

Stop Light 

Tail Light 

Directional Signal Light 

Head Light Sealed 

Fog Light 

Spot Light 

Step Light 

Front Door Light 

Side Dest. Sign 

Emergency Door Red Light 


15 

3 

15 

3 

6 

6 

15 

6 

15 

3 

6 

6 

3 

3 

3 

15 

3 

32 

Beam 

32 

32 

6 

6 

6 

3 


CONTACT 

s.c. 

s.c. 

s.c. 

D.C. 

S.C. 

S.C. 

D.C. 

S.C. 

D.C. 

D.C. 

S.C. 

s.c. 

D.C. 

S.C. 

D.C. 

S.C. 

S.C. 

S.C. 

S.C. 

s.c. 

s.c. 

s.c. 

s.c. 

D.C. 



*r-y 
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Instructions and Illustrations in This Group Apply to Following Subjects: 


Electric Speedometer 
Horns 

Inside Signal System 
Defroster Fans 
Directional Signal 


Si; 

MISCELLANEOUS ELECTRICAL EQUIPMENT 

1 

yD.escriptions and maintenance Information 
tttalned in succeeding paragraphs of this 
|0up pertain to electrical equipment which 
fjnot covered in other section of this book. 

g> Electrical Speedometer 

||The electric speedometer consists of a 
itor unit which is mounted on back of a con- 


Jjtional type speedometer and a drive unit 
ich is mounted in the engine compartment, 
rfour wire cable and plug makes the electri- 
1 connection from the drive unit to the 
fftor unit. 

^Speedometer head on instrument panel is 
feted with a recording device which Indicates 
ghsst operated vehicle speed between se't- 
hgs. The instrument is provided with two 
ds, the conventional hand and a maximum 
pording hand. The recording hand is car¬ 
ted by the conventional hand to the high¬ 
lit speed reading where it remains when 
lonventlonal hand returns to show lower 


reading. To take reading, or reset 
ag hand, it is necessary to break 


jpeed 

Kco.rc.inf 

ml at cover lock pin, remo/e pin and raise 
l&v.er. To reset hand, loosen check nut and 
fern screw. Be sure cover is sealed to 
|pevent unauthorized tampering with device. 
IDrive unit in the engine compartment, is 
iven by means of a short flexible shaft 
;S.'senbly. The drive unit consists of a rotor 
Ith two brushes which run against a resistor 
lag gradually increasing and decreasing the 
i&rrent in the two pairs of coils in the 
iotor unit behind speedometer head. The 
inergized coil of the motor unit turns the 
gnetic rotor at exactly the same speed as 
|he rotor in the drive unit, thereby, ac- 

_g a synchronized electrical drive 

Sin'place of the conventional mechanical drive. 


In servicing the electric speedometer motor 
unit and drive unit, utmost care must be 
taken that coils, wires, and connections are 
not damaged or handled roughly so as to avoid 
short circuits. Whenever either the motor 
unit or the drive unit is disassembled, care 
must be taken that the rotors which turn on 
ball bearings will spin perfectly free. Also 
when connector plugs are removed, care must 
be taken at reassembly to determine that 
split prongs make good contact. If this 
difficulty is encountered, it can be easily 
overcome by inserting small screw driver in 
split prong and spread slightly. 

Testing Electric Speedometer 

Use Special Test Box Tool No.J-1150. 

1. 3e sure bulbs in test box are good by 
checking with battery. Also check that 
6-amp fuse in feed wire from battery (or 
generator) is not burned out. 

2. Pull four contact plug out of top of elec¬ 
tric speedometer drive unit and insert plug 
on end of test box cable in its place. 

3. Disconnect drive shaft at take off point at 
"angle drive". 

4. Connect feed terminal on drive unit (ter¬ 
minal on side of housing near bottom) to 
12-volt battery. On coaches where speed¬ 
ometer circuit is fed from ignition switch, 
it will only be necessary to turn ignition 
switch "OH". 

On other coaches, it will be necessary to 
use jumper wire to connect this terminal 
to battery at starter cable terminal. Re¬ 
fer to Wiring Diagram. 

5. Turn drive shaft slowly by hand. If lights 
alternately grow bright and dim, drive 
unit is functioning properly. 

6. Remove test box cable plug from drive unit 
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and reconnect plug on coach cable. Dis¬ 
connect cable plug from speedometer head 
and connect this plug to tost box cable, 
using double end male adapter chained to 
end of cable. 

7. Again turn drive shaft slowly by hand. 
If lights alternately go bright and dim, 
wiring between drive unit and head is O.K. 
and trouble should be in head unit. 

8 . Always be sure that plugs make good con¬ 
tact when connected. Best precaution is 
to spread split ends of male prongs slightly 
before connecting. 

9. If lights fail to check when connected to 
drive unit,check feed and ground connections 
at drive unit for tightness. Also check 
to make sure that drive shaft upper tip is 
properly engaged with square on rotor shaft. 
Assembly of drive shaft to unit must be 
carefully made to be sure it engages pro¬ 
perly before proceeding to tighten shaft 
nut to housing. Best way is to turn lower 
end of shaft very slowly as shaft nut is 
screwed into housing so that engagement 
can be felt as shaft goes into place. 

10 .If lights check C.K. when connected to 
drive unit but notwhen connected at front 
of cable, careful check should be made of 
cable forbroken wire or loose connections 
where wires attach to sockets. 

The above procedure makes it very easy 
to determine where the trouble lies, that 
is whether it is In the motor unit, drive 
unit or wiring. 





Speedometer head and motor unit requires 
very little maintenance with the possible | 
exception of inspection coupling. Therefore 
it is recommended that these units be left 
alone until there is evidence of an actual 
failure. When defIrately sure that trouble 
is in the speedometer unit proceed as follows: 


DISASSEMBLING MOTOR UNIT 

3efore removing unit from instrument panel 
check connector plug to see that no wire3 
are broken, also that split prongs in the 
motor unit are spread a sufficient amount to 
make good contact. Also check to make sure 
that rubber coupling is properly engaged. This 
can be done by removing the brass sealing 
plug back of motor unit and with a small square 
drive tip,spinning motor shaft and speedometer 
head. 

1. Remove motor unit from speedometer head 
and check coupling to make sure that it is 
properly engaged. 

2. Disassemble motor unit by breaking seal 
wire and removing screws. Cover and ro¬ 
tating magnet assembly can then be re¬ 
moved inspected and cleaned adding a fev;' 
drops of light oil to the shielded ball 
bearings. 

3. Check wiring by test lamp across the di¬ 
agonally opposite prongs for the connector’ 

I i-w 


Fig. 2 Secticnal View of Drive Unit 


I 
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plug. If burned out colls are found, re¬ 
place with field coil and armature as- 
mt serably. 

reassembling motor unit 

1. When reassembling electric motorunit make 
certain that cover is ovonly tightened and 
that rotating magnet assembly spins per¬ 
fectly free and has from .002" to ,020"end 
play. This may be increased by shimming 
up the cover from the armature assembly. 

2. Before reassembling motor unit to speed¬ 
ometer make certain that speedometer is 
running free by twirling the squared end 
with the rubber coupling. 

3. When tightening nuts on the long 3tuds 
■* holding the speedometer to the motor unit 

care must be taken to tighten these evenly; 
al30 they should not be too tight or bind- 
^ ing may result. 

If speedomwter tost fixture with master 
..ead is available, the speedometer head can 
be tested separately from the electric motor 
■■hit at a certain given speed, perferably 60 
.lies per hour, and then tested connected to 
the electric motor unit with master speed- 
m ginetor reading 60 miles per hour. If speed- 
'motor calibration is not satisfactory when 
-peedomoter 13 driven mechanically,this head 
may be recalibrated by an authorized United 
Motors Service Station. Speedometer ca.li- 
ration discrepancies have no connection with 
the electric drlvo unit providing the speed¬ 
ometer head and motor unit are not binding 
'hich is easily discovered by excessive 
t olnter fluctuations. 

It la recommended that electric driving 
“nit be removed, cleanod, and inspected 
ivery 15,000 miles. 

DISASSEMBLING DRIVE UNIT 

• Disconnect lower end of flexible shaft 
from drive take-off. 

2. Current to drive unit should be turned off 
after which disconnect live wire and ground 
v 'lre; also four prong connector plug. 
Remove drive unit from coach and remove 
•m flexible shaft from drive unit. 


5. Place lower part of unit gently in a vise 
and remove four mounting screv/s. 

6 . Remove upper half of cover amd take out 
rotor assembly with ball bearings. 

7. Remove lower brush holder by loosening set 
screw. Clean lower half thoroughly re¬ 
moving all brush dust and wipe dry of 
moisture. 

S. When cleaning upper half with re3i3tor 
ring,do not submerge in gasoline or any 
other cleaning fluid but merely wipe clean 
with a soft cloth. Rotor should also be 
cleaned in same manner. 

9. Inspect brushes carefully for wear. Normal 
wear should be approximately .0015" for 
every 15,000 miles. When removing brushes 
from the rotor inspect coil springs taking 
them out of square brush holder to make 
sure that they work perfectly free in 
holder and that pig tails are assembled with 
sufficient slack so that brushes can al¬ 
most be taken out of brush holder without 
unfastening at pig tail. Brush spring 
and bushing assembly should be unscrewed 
from brush holder for purpose of cleaning 
and inspection. 

REASSEMBLING 

1. Hold brush in one hand and screw bushing 
in other hand turning the other hand counter¬ 
clockwise until pigtail Is untwisted. Then 
continue counter-clockwise approximately 
three turns after which the brush spring 
and bushing assembly is Inserted into in¬ 
sulated brush holder making sure that the 
curvature at the end of the brush i3 proper¬ 
ly located. Then tighten the screw bushing. 
This will give the proper condition of pig 
tails when assembled. Pull on brush and 
test for frccness in brush holder. Insert 
complete insulated brush holder in lower 
housing making sure that brush curvature 
is properly located. 

2. Inspect ballbearings for freencss,applying 
a few drops of light oil on the bearings, 
also on felt washers on each side of bear¬ 
ings. 

3. Assemble rotor in lower half of housing 
making sure that the live brush is free 


'• All accumulated dust and dirt 3/iouldbe 
removed from outside of d rive unit. Clean¬ 
ing fluid should be applied sparingly to 
outside of unit; do not submerge unit in 
liquid so as to prevent any from entering 
Inside of drive unit. 


and lias proper contact against commutator 
ring of the rotor. 

4. Assemble brass retainor,large felt washer, 
ball bearing, and small felt washers on 
top of rotor applying a few drops of light 
oil to bearings and felt washers. 
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5. Assemble upper hair of housing with resistor 
ring to the lower housing. This is easily 
accomplished by tipping upper half so as 
to engage one of the rotor brushes with 
the resistor ring and then gently pressing 
the other rotor brush into the ring with 
a screw driver. Care must be taken that 
felt washers on rotor shaft are not pinched 
between the step on the rotor shaft or in 
housings during this assembly. Replace 
four studs tightening evenly and snugly. 
Rotor should be turned with a suitable 
square drive tip to determine that it is 
running freely. 

6 . When reassembling flexible shaft to the 
drive unit, care should be taken that 
flexible cable tip engages upper squared 
tip of the cable. Flexible cable should 
be turned during assombly. Before connect¬ 
ing lower end of flexible drive shaft, 
drive unit should be run by mechanical 
means and checked at speedometer head on 
instrument panel to determine that it is 
functioning properly. 

7. When reconnecting four pronged cable to 
drive unit,care should be exercised that 
connector plugs are making good contact. 

Horns 

Electric horn, operated from button on 
steering wheel, is provided in addition to 
air horns operated by foot valve. 

All horns are mounted under shielding hood 
in left front instrument compartment and are 
accessible from below. 


Inside Signal System 

Passenger buzzer signal is operated through 
switches by pull cords on each side of coach. 
These switches are connected to buzzer which 
is located on front side of instrument panel 
close to driver. 

Defrosting Fans 

Two defrosting fan3 are provided on wind- 
shi eld. 

Electrical motors used an defrosters re¬ 
quire very little attention. These are frac¬ 
tional horsepower motors of dependable con¬ 
struction. 

Motors should be overhauled before cold 
weather begins. They should be inspected 
to see that commutators are clean and properly 
undercut. See that brushes are not worn down 
and that they move freely in their holders. 
Brush springs which are weak and appear burned 
should be discarded. 

Carefully clean oil felts and renew If 
they are badly caked with dust and dirt. 

After assembling, saturate oil felts with 
good grade light engine oil and chock opera¬ 
tion of unit. 

Defroster fans are independently control¬ 
led by switches on header panel above driv¬ 
ers loft hand window. 

Directional Signal 

Directional signal lights, on each side 
of front and rear end of coach, are control¬ 
led by switch under shift lever on steering 
housing. Flasher type tell-tale light 
ahead of switch operates as long as switch 
is in either "Right" or "Left" hand signal 
position. 
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Instructions and Illustrations in this Group Apply to Following Subjects: 


Cylinder Block and Crankcase 

Cylinder Sleeves 

Cylinder Head 

Crankshaft 

Torsion Damper 

Flywheel 

Crankshaft Bearings 
Connecting Rods 


Pistons 
Camshaft 
Timing Gears 
Valve Mechanism 
Oiling System 
Engine Tune-Up 
Engine Mounting 
Spooific ations 


Instructions Applying to Related Parts of Engine will be found in Following Groups: 


Name 

Air Compressor 
Clutch 
Water Pump 
Fans 

Engine Wiring 
Starting Motor 
Spark Plugs 


Group No. 

4.10401 

5.8401 

6.7801 

6.7801 

7W.0001 

7S.0001 

7S.0001 


Name 

Generator 
Distributor 
Carbureter 
Fuel Pump 
Air Cleaner 
Exhaust System 
Lubrication 


Group No. 

70.0001 

7D.0001 

12.8901 

12.8901 

12.8901 

12.8901 

13.371 


Model 707 gasoline engine Instructions dis¬ 
cussed in this group apply only to basic 
engine construction and do not cover allied 
accessories. As explained in above engine 
accessories are explained in other groups of 
this book. 

Mounting Instructions on gasoline engine 
and Diesel engine used in these vehicles are 
shown under "Power Plant Mounting" in this 
group. Diesel engine instructions are dis¬ 
cussed in separate Diesel Manual available 
on request. 


Posi t ion of Parts 

The terms "Front" and "Rear" S3 used in 
following descriptions and instructions to 
^ooignate relative position of component parts 
a ° not apply to the mounted position of en- 
8lne in vehicle. Following the common usage 
°f the terms, "Front" and "Rear", as applied 
0 en 6ines, "Front" is toward timing gears, 
& hh Rear" is toward flywheel. 

. Specifications and Service Data 
^Specifi catJons 

listed in thi3 group apply 
, to gasoline engine used in this vehicle. 

Service Bullet ins 

knlletins sent to the field from 
to time after this book is issued, con- 
gisjj ''"'■formation important to the servicing 
s engine. Bulletins which pertain to 
en gines should be carefully filed, and 



reference should be made to the bulletins 
when engine is serviced. 

Cylinder Block 

Cylinders are caDt in one piece and are 
equipped with removable dry sleeves. Sleeves 
are pressed in from top of block and ground 
to size after installation. 

INSTALLING SLEEVES 

When cylinders become worn beyond a point 
where largest oversize pistons can be used, 
sleeves may be replaced with new ones, thus 
restoring cylinders to original diameter. 

Sleeves furnished for service are selected 
to proper size. Block must be heated by im¬ 
mersing it in boiling water, and sleeves 
pressed in place. Minimum pressure is listed 
In "Specifications". 

Worn sleeves may be pressed out from bottom 
of block or pulled out through top with screw 
type puller. After sleeves are pressed into 
place, grind to diameter shewn in "Specifica¬ 
tions" section, and fit standard size pistons 
and rings. 

Suitable equipment should be used when 
grinding cylinders, and water should be al¬ 
lowed to circulate through block while grind¬ 
ing operation is in progress. Grind alternate 
bores (not consecutive) to prevent excessive 
heat build-up. 

When cylinder block is removed from crank¬ 
case , gasket between the block and case should 
always be renewed. Tighten stud nuts down 
securely and uniformly. 
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GRIND AFTER 
INSTALLATION 




CYLINDER 

BLOCK 


-CYLINDER 

SLEEVE 


Fig. 1 Cylinder Sleeves Are Selected For Press 
Fit. Grind to Size After Assembly 


INSPECTION 

Before new pistons and pins are installed, 
a thorough inspection of cylinder sleeves 
should be made. Check for out-of-round and 
scored condition. Ring travel ridges should 
be cleaned out. If oversize pistons are used 
grind sleeves to clearances recommended in 
"Specifications" section. 



OpQ Q O qOo o oOpO 
v.v'' ~<sxir 






Fig. 2 Tighten Cylinder Head Nuts With 
Torsion Wrench in Order Shown 


Cylinder Heads 

Front and rear cylinder heads are inter¬ 
changeable on same engine with or without 
valve mechanism attached. Each head is at¬ 
tached to cylinder block by special heat 
treated studs. 

Thorough inspection should be made of cyl¬ 
inder head vdienever removed. Inspect water 
jackets and remove sediment and scale. Check 
valve seats and stem guides for excessive 
wear. 

Inspect cylinder head casting for cracks. 
Check in following manner: 

1. Clean part thoroughly with benzol, gaso¬ 
line, or other solvent. 

2. Wipe dry. 

3. Immerse in kerosene which contains a small 
amount of oil. Allow part to remain in 
kerosene solution for several minutes. 

4. Remove and wipe dry. 

5. Cover part immediately, by brushing or 
spraying, with thin coat of any liquid 
which will dry immediately to white coat¬ 
ing. Thin emulsion of ZINC-OXIDE powder 
in wood alcohol Is satisfactory. 

6 . Allow part to stand for few minutes. When 
cracks are present, brown discoloration 
will appear In white coating. 

Before nuts are tightened, line up exhaust 
port pads on both heads with a straight edge. 
Slight clearance on 3tuds will permit lining 
up the pads so that exhaust manifolds will 
not bind when bolted to heads. 

Always use a new gasket when reinstalling 
head. Coat gasket on both sides with light 
coat of suitable sealing compound and tighten 
nuts. 

Cylinder head bolts should be tightened In 
order shown in Fig. 2 and with a "Torque" or 
"Tension" wrench. Uniform tightening of cyl¬ 
inder head bolts to factory recommended ten¬ 
sions is essential in securing proper gasket 
seal. Over-tightening of cylinder head fre¬ 
quently causes distorted cylinder block or 
cylinder head, and in instances of extreme 
tightening, blocks and heads may crack, or 
studs may break or threads strip. 

Irregular or under-tightening usually h®- 
suits in water leaks or blown cylinder head 
gaskets, and other damage may result from th® 
presence of water in combustion chamber. 

The recommended torque in foot pounds at 
which cylinder head bolts should be tightened j 
on these engines is shown In "Specifications"* 
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>lts should be tightened to this tension, 
wnlle cylinder head Is cold; then run engine 
until head is at normal operating temperature. 
™* L ve the bolts a final tightening at that 
Ime. 


Crankshaft 


Crankshaft, statically and dynamically bal¬ 
anced, and equipped with integrally forged 
"ounterwelghts, is mounted in crankcase on 
3 ven replaceable type bearings. Crankshaft 
bearing journals and crankplns are drilled 


■feo provide oil under pressure to connecting 
od and main bearings. 



Fig- 5 Always Maintain Radius on Crankshaft 
Journals and Pins when Grinding 


WANKSHAFT INSPECTION 

w hen crankshaft is removed, a careful in- 
i ^pection should be made to determine if crack3 
lro Present. Several methods are in general 
! iseto determine the presence of cracks. The 
s haft may be cleaned thoroughly and examined 
‘"'ith magnifying glass, soaked in a mixture 
kerosene and oil, dryed, and painted with 
* zlnc -oxide, or the use of "Magnaflux" meth- 
|» 0d ' Crankshafts showing any signs of crack3 
8 houic be discarded. 

Shafts should be checked for run-out by 
P ° in S it on rollers or "V" blocks. 


shaft 


Support 


°n front and rear journals and indicate 

iter journal. If run-out is over .003", 

shaft m 

may be straightened if proper equipment 

, used. 

b u f stlaf t requires grinding for undersized 
j in ga, a radius of l/8", as shown in i’ig. 
•should always be maintained. Standard 
Uat- rS °* crari ^shaft journals and pins are 
- * e d in "Specifications". Shafts should be 



ground accurately to proportionate dimensions, 
depending upon undersize bearings used. 

Crankshafts should be stored in a manner 
to relieve shaft of strain due to its own 
weight. Store in racks constructed to sup¬ 
port weight of shaft at several points. 

Torsion Damper 

Torsion danper, pulley, hub and fan are 
mounted on front end of crankshaft as shown 
in Fig. 4. Damper is bolted to hub and pul¬ 
ley by special bolts and locks. Hub is keyed 
to tapered end of shaft and is retained in 
place with hub bolt. Hub bolt is locked with 
two-piece lock plate. 

Torsion damper, which neutralizes periodic 
vibrations, consists of two metal members 
bonded together with rubber. Torsion damper 
is correctly balanced aa an assembly, there¬ 
fore unit may be replaced without necessity 
of replacing hub or pulley. No attempt should 
be made to repair damper. If unit is damaged 



Fig. 4 Torsion Damper, Hub, Fan, and 
Front Oil Seal 
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compresses seal assembly against cove 
washer with sufficient pressure tc 
oil leakage. Timing cover must be 
to replace seal. 


REAR OIL SEAL 

a 

Rear oil seal, as shown in Pig. 5, jjg 
serted into grooves in cap. Oil slinger, i«£ 
tegral with crankshaft, deflects a major 
tion of oil. When seals are installed, ends 
of seal should not protrude. 


PILOT 

BEARING 


BEARING 


Flywhee l 


Flywheel, on which steel ring gear is 
shrunk, is statically balanced, and attached ^ 
to crankshaft with six special bolts and nuts. | 
Under heads of each pair attaching bolt nuts 'j 
is lock plate, lips of which are flattened 


DOWEL 


FLYWHEEL 


BEARING 

CAP 


Crankshaft Rear Oil Seal, Bearing 
and Thrust Flange 


Remove hub and damper in following manner: 

1. Remove fan assembly from pulley. 

2. Remove hub bolt lock plate. 

3. Use a suitable puller to pull hub, pulley, 
and damper from shaft. 

If parts are replaced, assemble and install 
in following manner: 

1 . Bolt damper and pulley to hub in proper 
position, using new bolt nut locks. 

2. Examine keyways in shaft and hub. Use new 
key if necessary. With suitable pusher, 
install hub on shaft. 

3. Install tapped hub bolt locking plate with 
shirred portion in correct position. 

4. Install and tighten hub bolt. 

5. Install hub bolt retainer over faces of 

bolt head. Install the two retaining bolts 
using new lock washers. tightened if necessary. If lips on 1 

6 . Install fan assembly. are cracked, replace with new ones 

Flywheel ring gear teeth are sha 

CRANKSHAFT Oil Seals starter pinion; therefore, care 

taken that correct ring gear is 
FRONT OIL SEAL when replacement is made. For iden 

Crankshaft is sealed at front, 83 shown in purposes, the word "Dyer" is stamp 
Fig. 4. Oil seal is installed between timing of ring. 

gear cover and crankshaft gear. Seal direct- When replacing flywheel, always 
ly contacts thrust washer on inside of timing ing marks on new wheel with those 

gear cover. When seal is installed betv/een part. In seme instances, flywheel 

cover and gear, action of flat seal spring nished for service replacement wit 


BEND ENDS 
AS SHOWN 


Fig. 6 Flywheel lock Platea 
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tion timing manes; mere j. ore, xureguxug sei-v- 
ice procedure is necessary when replacement 

is made. 

Rear surface of flywheel (to which clutch 
plate is attached) should be checked for run¬ 
out after ring gear is shrunk in place. Run¬ 
out on this surface should not exceed .003" 
total Indicator reading after flywheel is in¬ 
stalled on crankshaft. 

Flywheel is provided with grease passage 
so that clutch shaft pilot bearing can be 
lubricated. Lubricate bearing in following 
manner: (See Fig. 7.) 

1 . Remove timing hole cover and turn flywheel 
until pipe plug i3 accessible. 

2. Remove pipe plug and install a standard 
lubrication nipple in its place. 

3. Apply small amount of lubricant only. (See 
Lubrication chart.) If too much lubricant 
is used, excess will be forced through 
seal on to clutch plates. 

4. REPLACE LUBRICATION NIPPLE WITH PIPE PLUG. 


CLUTCH PILOT BEARING 


CRANKSHAFT 


OIL HOLE 


PIPE PLUG 


STARTER RING GEAR 


Fig. 7 Method of Lubricating Clutch 
Pilot Bearing 


Remove and install one set of bearings at 
a time. Clamping surfaces of cap and sup¬ 
port must not be marred. 

Install upper half a3 previously Instruc¬ 
ted. Make sure that lock in one side of 
bearing fits into notch in support. See 

Fig- 8- 

Install lower half in cap so that lock 
fits snugly into notch in cap. 

Three .002" shims on notch lock side of 
bearings are used when making first fit. 
Do not use shims on opposite side. Shims 
must not project over edges of bearing 
shells. 


NOTCH LOCK 


Fig. 8 Locks In Both Halves of Bearing Fit 
in Notches in Crankcase and Cap 
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installation. Lower bearing consists of two 
interchangeable halves of replaceable preci¬ 
sion type. All rods in each engine are weighed 
and held within close limits to secure cor¬ 
rect balance. 

REMOVING CONNECTING RODS 

Piston and connecting rods are withdrawn 
through top of cylinder after cylinder head 
has been removed. 

CONNECTING ROD BEARINGS 

Connecting rod bearings are replaceable 
precision type which do not require reaming, 
scraping, or filing when bearing halves are 
properly fitted to crankpin. 

Both upper and lower halves are interchange¬ 
able and must be replaced when new bearings 
are used. Bearings may be installed without 
removing connecting rod and piston assembly. 
FITTING CONNECTING HOD BEARINGS 

Proper fitting of connecting rod bearings 
requires accuracy and care. Parts should be 
thoroughly cleaned and wiped dry before any 
attempt is made to fit bearings. Instructions 
given below should be carefully followed: 

1. Precision type replaceable bearings cannot 
be scraped, reamed, filed or burnished. 

If clearance is excessive with standard 
size bearings, crankpins must be reground, 
to size shown in "Specifications" for un- , 
derslze bearings. 

2. Bearings must be fitted with connecting 
rods in "running" position. See Fig. 

3. When installing bearings in caps and rods 
make sure that lock In each bearing half 
fits snugly in corresponding notch on cap 
or rod. 

4. Whenever bearings have been removed from j 

rods during process of repair, it is eS ' J 
sential that both halves be spread open ^ 
slightly before they are reinstalled. When 
connecting rod bolt tension is relie ved ' r. 
ends of bearing tend to spring away f ro0 ,.’| 
rod or cap. Spread both halves approx* . 
mately l/64" more than bore of rod and cap. jM 
This procedure is not necessary when n0 f| 
bearings are installed. ~hjj 

5. Shims are used only on side of rod °PP° 3 

notch-locks. These shims must not pr°3 eC . • 
over edges of bearings. _3g| 

6 . When fitting new bearings , start with t 
.002" shims on side opposite notch-* 00 
DO NOT USE SHIMS OH NOTCH LOCK SIDE- 

7. Tighten connecting rod bolt nuts with 
sion wrench. See "Specifications 


8 . 
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5. Tighten bearing cap nuts with a torsion 
or tension wrench. Fit the wrench to ft. 
lbs. torque listed in "Specifications". 

6 . If bearings are too loose after bolts are 
drawn up, replace two .002" shims with 
one .003" shim. Repeat operation, remov¬ 
ing .001" at a time until proper clearance 
is obtained. See "Specifications" section. 

7. Do not use shim pack over .006" thick on 
new bearings. When bearings have been 
compressed, addition of shims will cause 
loose fit. 

8 . DO NOT MACHINE OR FILE FACES OF CAPS OF 
BEARINGS. 

Main bearing fitting operation is an impor¬ 
tant procedure; and considerable care and ac¬ 
curacy are required in fitting them so as to 
obtain the maximum service from bearings. 

Connecting Rods 

Connecting rods are I-beam section and are 
rifle drilled to provide lubricant under pres¬ 
sure to piston pins. Oil hole in lower bear¬ 
ing registers with hole in crankshaft pin at 
each stroke, thus forcing oil at full pres¬ 
sure through rifle drilling to pin. See Fig. 

9. 

Upper end of rod is fitted with bronze pis¬ 
ton pin bushing, reamed to correct size after 


Fig. 9 Connecting Rod and Platon Running Position 
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proper torsion setting 01 wrenoues. 
i. Proper clearance limits are listed in 
"Specifications". If bearing is too loose 
after bolts are tightened, replace two 
,002" shims with a .003" shim. Repeat 
this operation, removing .001" at a time 
' until proper fit is obtained. 

}. Do not use over .006" shim pack, and never 
add shims after bearings have been com- 
, pressed. If shim thickness is increased, 
the bearings will be loose in rods. 

10 .Do not file or machine faces of rod, cap, 
or bearing. 

'll. After bearings are finally fitted,apply 
generous supply of clean engine oil on 


than 


Pistons 


10 Clesrar.ce Points on Pistons 
(See ’Specifications") 


Pistons are aluminum alloy with single ver¬ 
tical slot in skirt opposite thrust face of 
Piston. All pistons are cam ground to the These clearances are minimum 
iesirod eccentricity at top of skirt and this 
eccentricity is reduced progressively'so that 
it is substantially greater at bottom of skirt. 
m» operation is an added refinement which 
gives a more uniform bearing with minimum 
fiction, and has been carefully developed 
frr these engines. 

cam grinding operation requires special 
Shipment, it is recommended that finished 
Pistons, as furnished from Service Division, 
u sed for replacement 
Action lists available oversize 

Pistons. 

• Binding semi-finished pistons 

lf semi-finished pistons are used, they 
Ig^ be ground in following manner: 

S|i‘ conventional parallel cam grinding 
'*, equl P me nt Is used, it will be satisfactory 
g|p;* 0 grind the pistons from .003" to .004" 
fev 9c centric with the smallest diameter 


; therefore, do 

not attempt to fit with less clearance. 
FITTING PISTONS 

Cylinder sleeve bores should be carefully 
Indicated and reflnlshed if necessary before 
attempt is made to fit pistons. Bores should 
be free from scores and not out-of-round or 
tapered. 

If bores do not require refinishing, make 
sure that ring travel ridge at top of each 
sleeve is removed. 

"Specifications" Pistons should be fitted in following man- 
finished ner: 

1. Check cylinder sleeves for out-of-round 
and scored condition. Clean up scores 
with hone to obtain smooth finish. 

2. Pistons and bores must be perfectly clean 
before attempting to fit them. 

3. Pistons should be fitted at a room temper¬ 
ature of 68° P. to 72 ° P. 

in 4. Single slotted pistons are tapered. Diam- 
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Fig. 11 Proper Method of Cheeking Piston Clearance 
With Scale and Feeler (See "Specifications") 


eter of piston at "E" , Ply. 10, is less 
than "F", and should be held within limits 
shown in "Specifications" section. 

5. Piston must be assembled in cylinder in 
running position, as shown in Pig. 9. 

6 . Proper size feeler should be inserted ver¬ 
tically between cylinder wall and piston 
(opposite slot in skirt). Feeler ribbon 
must be exactly 90° from piston pin hole 
(midway between holes) and in line with 
surface of piston, see Pig. 11. Size of 
feeler and amount of force necessary to 
withdraw feeler are listed in "Specifica¬ 
tions" section. 

7. After pistons are fitted, they must be in¬ 
stalled in cylinders to which they have 
been fitted. 

Piston Pins 

Piston pins are tubular type, held in place 
in piston bosses by snap rings which are a 
tight fit in end of bosses. 

Particular care should be used when instal¬ 
ling snap rings. Use long-nose pliers to 
contract them, and make 3ure that they fit 


snugly in grooves. Do not force in or out 
of grooves with a screwdriver. When 3nap 
rings are Installed in grooves correctly 
they cannot be turned with the fingers. 
FITTING PISTON PINS 

Dimensions of standard pin as well as n 3t 
of oversizes available are shown in "Speci¬ 
fications" section. 

When installing connecting rod upper bush¬ 
ings, install so that hole in bushing regis¬ 
ters with hole in rod. Ream to size after 
assembly. Ream connecting rod upper bushing 
to dimensions shewn in "Specifications" sec¬ 
tion for standard size pin or proportionately 
larger for over3izes. If pin is fitted cor¬ 
rectly, it will 3lide through bushing slowly 
under its own weight. Pin must not have any 
perceptible up and down movement. 

Piston pin bosses must be reamed .000" to 
.0002" smaller than pin diameter. Heat pis¬ 
ton to 210° P. by placing it in boiling wa¬ 
ter. Pin must be pressed into place quickly-, 
after piston Is withdrawn from boiling water. 
Do not touch surface of pin with hands. After 
pin installation, fit snap rings into place. 

Piston Rings 

New piston rings should be fitted with 
groove clearances and end gaps as specified 
In "Specifications" section. Grooves in pis¬ 
tons should be free from carbon formation and 
should show no perceptible wear. 

Pit new rings in following manner: 

1. Place ring in cylinder, pushing it down 
about halfway into bore. With ring square 
with cylinder walls, measure gap between 
ends. 

NOTE; Refer to "Specifications" for type 
of rings used. Various type joints are 
used and considerable care should be taken 
to place correct rings on pistons. 

2. If gap is less than that listed in "Speci¬ 
fications" section, remove ring , and dress 
edges with fine-cut file until proper 
clearance is obtained. 

3. Roll back side of ring around its respec¬ 
tive groove on piston. Ring should roll 
free but not loose or "sloppy". After 
rings are installed on piston, final groove 
clearance should be checked with propel 

size feeler indicated in "Specifications 

section. Rings should be selectively fl 1 
to each individual bore and piston groove 
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GEAR RING 


GEAR 

SCREW 


CAMSHAFT 


CAM 

GEAR 


‘i • novo oil pump gear forward on shaft unti: 


ring can be removed. 

5. Move oil pump gear still farther on shaft 
and take out Woodruff key. Camshaft cai 
then be removed through front end of th< 
crankcase. 


LOCK 

WASHER 
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When piston and ring assembly is installed 
in cylinder, gaps in rings should not be 
in line vertically, nor should there be 
any gaps over piston pins. Stagger ring 
gaps so that they will be equally distant 
around circumference of piston. 


Camshaft 


Camshaft is supported in case on five 
bronze, four of which are held in place with 
dowels and reamed after assembly. Front bear¬ 
ing is flanged and held in place with three 
countersunk screws, which should be staked 
securely to prevent loosening. Front bearing 
is reamed to size before assembly. Reaming 


.r Camshafts are Marked With Identification 

£ Letter - See "Specifications" 

« ~~ -- 

« n3i0nS ar ° sllown ln "Specifications" soo- 

I; c Engine in this coach runs COUNTER-CLOCKWISE. 

' ft frora a clockwise engine of same type 

.Jt‘'tosh'” 1,6 U3ed * Ii '° r ilientlficat i orl purposes, 
S’: a ts u sed in these engines are stamped 

letter. Refer to "Specifications" for 
I l hat eCt letter identification. Make sure 
wJ6tov!° rreCt camshaft is used. See Fig. 12. 

TpDgjL ma y be removed ln following man- 

jBKffijpW°ti ° i:L pan » push rods, tappets, guides 

B||lljLg~ Ve *'i 1I ’ee flat head screws from front 
rian ee. Slide shaft toward fly- 
•■Ifeun'i'i' ia, ‘ en ough to expose set screw in 

;^B»iovr P drive gear - See Fi &- 13. 

■K*, Set ~screw wire and take out set 


Fig. 14 Camshaft Gear is Keyed to Camshaft 
and Held in Place With Special Nut and Lock 


Fig. 15 Camshaft Oil Pump Drive Gear is 
Assembled to Camshaft as Shown 


^-CAMSHAFT 
REAR BEARING 
DRIVE GEAR 
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INSPECTION 

When camshaft has been removed for repairs 
inspect cam faces. Cams should show no ap¬ 
preciable wear. All journals should be free 
from scores and round within .002". 

Clean oil grooves in bearings before shaft 
is reinstalled. 


IDLER GEAR 


GOVERNOR 
DRIVEN GEAR 


FRONT BEARING 


REAR BEARING 


SHAFT 


Crankshaft and camshaft timing gears are 
metal type and are keyed in proper location. 
Camshaft gear is keyed to camshaft and held 
in place with special nut and locking washer. 
Locking washer is cup-shaped and fits into 
recess of gear. Tongues on washer are flat¬ 
tened against faces of retaining nut. See 
Pig. 14. 

Idler gear meshes with crankshaft gear, and 
is mounted on independent shaft which is sup¬ 
ported by annular ball bearings, as shown in 
Fig. 15. This idler gear drives water pump 
and distributor drive shaft gear. It also 
drives governor through gear keyed to its 
shaft. 

REMOVING AND INSTALLING GEARS 

Particular care should be used when remov¬ 
ing und installing timing gears. Proper pul¬ 
lers and pushers should be used to prevent 
damage to gears and shafts. Do not drive or 
force gears into place. 

When reinstalling camshaft gear, examine 
nut retaining lock and renew if lip3 on look 
are cracked. Always renew snap rings which 
retain rear idler gear shaft bearings. 


SNAP 

RING 


GOVERNOR 
DRIVEN GEAR 


BEARING 

RETAINER 


Fig. 15 Timing Idler Gear and Governor Drive 
Gear are Mounted as Shown 


in illustration. However, manufacturing tol-r’ 
erance may necessitate use of second keyway-* 
to obtain correct timing. 

CHECKING VALVE TIMING -« 

After timing gears are installed, always- 
check Installation in following manner: 

1. As the torsion damper will not be install®!' 
at the time this check is made, it will be 
neceosury to use timing marks on the fly¬ 
wheel. See Fig. 17. 

2. Turn engine counter-clockwise until No. <5-, 
intake valve is completely closed. 

3. Attach dial indicator to rocker shaft'- 
bracket allowing indicator pin to rest fjg 
No. 6 intake valve adjusting screw. After, 
making certain that valve tappet is on basr 
of cam, set indicator at "zero". 

4. Timing point is .008" above base center o 
cam. Therefore, timint? noint is reach » 


LOCATION OF TIMING GEAR MARKS 

Crankshaft and camshaft gears are marked to 
Indicate proper engagement. These gears must 
be installed so that shafts are in proper re¬ 
lation to each other. Fig. 16 shown location 
of marks on both timing gears in relation to 
their respective keys. Marks on new gears 
should be compared, if possible, with those 
on old gears before installation is attempted. 

Camshaft gear has two keyways in hub locat¬ 
ed so as to permit closer timing. Timing 
marks on camshaft gear are located as shown 
in Fig. 16, and mark as shown in illustration 
which aligns with mark on crankshaft gear is 
one generally used in production. Gears fur¬ 
nished for service will have both marks. When 
new camshaft gear Is being installed, it is 

recommended that installation be made as shown 
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Fig. 16 Timing Gear Train Showing Marks on Crankshaft and Camshaft Gears 


ingmark and again checkwith dial indicator. 
6. After reinstalling timing gear cover, in¬ 
stall balancer as directed on preceding 
pages under "Torsion Damper". 


used to hold valve stems and springs. 

Suitable spring compressing tool should be 
used to remove or install spring retainers. 
Before springs are reinstalled, they should 
be carefully checked against specifications 
given. 

VALVE SEATS 

Intake valve seat3 are integral with cylin¬ 
der head while exhaust valve seats are remov¬ 
able. Exhaust valve seats are composed of 
a facing of extremely hard material welded to 
rings, which in turn, are threaded into cyl¬ 
inder head, as shown in Pig. 18 , and locked 


Intake valvoa are one-piece. Exhaust valves 
®re special sodium filled type, as illustrated 
* n Pig. 18. Valve stem is sodium-filled,which 
a3 3lsts in rapid dissipation of heat from 
Valve head. No attempt should be made to re- 
P®lr these valves. Exhaust valves are tipped 
"'th special hard material. 

V ALVE STEM GUIDES 

Valve stem guides are pressed into cylinder 
®ad and reamed to size after installation. 
^ arance between valve stems and guides should 
e checked whenever valves are removed for re- 
^ r Purposes, and if found to be excessive, 
* guides should be installed and reamed to 

indicated in "Specifications" section. 
VALVE SPRINGS 

8a Ch° a * )r ^ ng3 ’ Inner and outer, are used on 

fllr e Va "*" Ve * Lower ends of these springs rest 

, u ® ctl y on cylinder head casting, while at 
itf-fPcr and __ , ... ... 


ooo 


Fig. 17 Timing Marks on Flywheel 
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shaft by a spring, as shown in Fig. 20. 

Valve tappets and rollers are serviced a3 
assemblies and should be installed as such. 
When mechanism is removed for repair purposes, 
check clearance between tappet and guide. If 
clearance Is excessive, new parts should be 
installed. Clearance between rollers and pins 
should not exceed .002" and pins should be 
round within .001". When assembling tappets 
and guides, make sure that rollers are not 
"cocked" on cams. Examine cams and rollers 
for evidence of "cocked" rollers. 

LASH MECHANISM 

Instead of conventional lash clearance type 
of valve mechanism, a "no-lash" system Is 
used, as illustrated in Fig. 19. 

Rocker arms of conventional type are carried 
on eccentric with floating bronze bushing be¬ 
tween. Eccentric in turn is mounted on rock¬ 
er arm shaft with bronze bushing between. 
Each eccentric has integral lever which, when - 
raised or lowered, lowers or raises center 
of rocker arm. 

This up and down movement is automatically 
controlled by small plunger and dash pot j 
mounted in rocker shaft support bracket im¬ 
mediately under eccentric lever. While valves ^ 
are closed, rocker arms carry no load; there- I 
fore, springs beneath adjuster plungers pro- j 
vide sufficient force to turn eccentric and 
hold rocker arms in their lowest position, j 
thus taking up all clearance between arm and 
valve stem. 

Resistance to load thrown on eccentric lev¬ 
er when valve is opened is provided by column 
of oil under adjuster plunger in dash pot. j 
Dash pot above body of plunger is kept full 
of oil by overflow from pressure lubricated 
rocker am. .1 

Small check valve at bottom of plunger i 3 j 
opened by vacuum operated by upward movement , 
of plunger, allowing oil to flow through valv ® i 
into chamber beneath it . Spring closes check . 
valve when upward movement of plunger cease 3 - 

As push rod raises to open valve in cyl ^ 
der head, rocker arm eccentric tends to P ^ 
plunger down into dash pot. This action 1® j 
retarded by oil in dash pot below plunger* j 

Clearance between plunger and dash pot P 


nioven it 
operaW t 
L ing of vi 


indie e 
juster p] 
excessive 
will .t 
Sucaafa 
check val 
juste p 


mits just enough seepage of oil from 


hot to* 


of dash pot to allow plunger to push d ^ 
ward and compensate for expansion of 
as engine warms up. This slight downwa ^ 


Fig. 18 Exhaust Valve and Seat 

in place by staking at four points. 

SEAT MAINTENANCE 

As installation of exhaust valve seats re¬ 
quires special facilities. It Is recommended 
that cylinder heads be replaced whenever ex¬ 
haust valve seats are damaged beyond refacing 
operation. It Is necessary to heat the cyl¬ 
inder head to about 200° F. and chill seats 
thoroughly with "dry-ice" before Installation 
can be accomplished. 

Intake valve seat may be refaced with con¬ 
ventional refacing tools, while the refacing 
operation on exhaust valve seat requires spe¬ 
cial grinding equipment or lapping tool. 

Valve Mechanism 

Valve operating mechanism is Illustrated 
in Fig. 19 and consists of roller type tap¬ 
pets, push rods, rocker arms and "Zero-Lash" 
mechanism. Valve rocker arms are pressure 
lubricated directly from oil pump. Fuel pump 
pressure is reduced by a reducing valve as 
explained under "Engine Oiling". 

VALVE TAPPETS 

Valve tappets are tubular ro 11 er type. Each 
pair of tappet guides is held in place with 
clamp attached to crankcase. Tappets and rol¬ 
lers are held in constant contact with cam¬ 










| movement is not perceptible when push rod is 
'■■■ operating and does not interfere with open- 
ing of valve. 

I NS PEC TI ON 

Rough or noisy operation of engine may 
indicate improper functioning of valve ad- 
' juster plunger, causing eccentric to oscillate 
excessively. Under such conditions, valves 
c will not open or close properly. 

'f' Such faulty action maybe caused by plunger 
; ; check valve not seating properly, or by ad- 
• juster plunger cylinder becoming air bound 
' due to supply of oil in dash pot being below 
head of plunger, permitting air to be drawn 
j.," into dash pot. 

v; Valves riding or excessive backlash between 
; : rocker arm and valve stem can usually be traced 
j: to plunger binding in dash pot. Replace plung- 
' ers or dash pot if excessively scored. 

Check to see that adjuster dash pots are 
full of oil when engine is at idling speed, 
f";. Stop engine, and press down on plunger check 
valve stem with bent wire Inserted in plunger 
release hole. Continue to hold check valve 
' of f its seat for a few seconds to allow oil 
'. to flow into dash pot beneath plunger. 

If foregoing test does not correct condi¬ 
tion, dirt or other foreign matter may be 
a ,,lodged on face of check valve. Plunger should 
! be removed and cleaned. 

.•REMOVING AND INSTALLING PLUNGER 
^.Remove ad juster plunger in following manner : 
||jg*; *^ alce 3ure that valve is closed completely. 
1,Q ld valve spring down, and rotate rocker 
arm eccentric by hand until plunger can 
|$f be withdrawn past eccentric lever. 

When installing plunger, hold check valve 
{&»•** ‘bown with wire so that oil will not pre- 
Jfci nt Plunger from going down far enough into 
:v.?* sh Pot. 

>'<‘Z ; 

Iff* PLUNGER 

^ te3 ted by simply drawing air 
it to determine if valve will open 

lig^ICING PLUNGERS 

.•■K£ ;|Uater Plungers are self-contained assem- 
and are serviced only as such. Plungers 
te ban dled with care and should not be 
■WmmL from original cartons until they are 
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Fig. 19 Valve Operating Mechanism 


INITIAL VALVE ADJUSTMENT 

Rocker arms are fitted with threaded ball 
studs for initial adjustment of mechanism 
after assembly. This adjustment locates ec¬ 
centric at proper angle and governs selective 
position of adjuster plunger in its dash pot. 

Turn engine until valve closes. While mak¬ 
ing valve adjustments, adjuster plungers 
should be tested to make sure that they work 
freely In cylinders. Adjust rocker arm ball 
stud until lower edge of release hole in 
plunger stem is even with top edge of dash 
pot. 
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Fig. 20 Typical Arrangement of Engine Oiling System 


Oiling System 

Engine lubrication system, as illustrated 
in Pig. 20, provides oil under pressure to 
main bearings, connecting rod bearings, pis¬ 
ton pins, valve rocker arm3, governor, and 
air compressor. 

Crankshafts, and connecting rods in engine 
and air compressor are drilled, providing 
oil under pressure to connecting rod bearings 
and piston pins of both units. 

Pistons, tappet rollers, and oil pump drive 
gears are oiled by spray from crankshaft. 

Camshaft bearings are lubricated from oil 
reservoirs cast in crankcase directly above 
each bearing. Oil reservoirs are supplied 
by return flow from rocker arm shafts. Push 
rods and tappets are also lubricated by return 
flow from rocker arm shaft, draining down push 
rods to tappet guides from oil reservoirs 
above tappets. 


Valve rocker shafts are pressure lubricated 
directly from pump; however, full pump pres¬ 
sure is reduced to approximately 5 lbs. by 
action of reducing valve located at cylinder 
head, as shewn in Figs. 20 and 21. 
LUBRICATION 

In placing a new or overhauled engine 1° 
operation, it i3 recommended that oil ^5- 
changed at 500 mile intervals for the firsb 
2000 miles of service. Thereafter, regular 
oil changing periods are dependent upon typ 0 
of service to which engines are subjected. 
Periodic inspection of condition of oil should, 
be made and oil changed whenever it is thin, 
or dirty regardless or mileage. Oil sbouhb 
be maintained at proper level at all tl® eS * 

Lubrication section specifies viscositij' 
of oil to be used at various atmospheric dj 
peratures. These specifications are the rd|| 
suit of practical experience and researc ,J§ 
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PLUG 


Pig. 81 011 Pressure Reducing Valves are Located 
In Each Rocker Arm Fuel Line 


; tlon shows filler neck and engine oil gauge 
n t" 1 "). oil dip stick ("2"), oil cooler ("3"), 
filter drain plug ("4"), and oil pressure 
regulator ("5"). 

!. OIL PAN 

on pan is provided with removable plates 
;/ to fa °ilitate inspection and cleaning of oil 
screen. Rear cover 1 s provided with magnetic 
drain plug to which iron and steel 
'jrra^icles adhere. Magnetic plug should be 
^jpp.rougliiy cleaned at each oil change. 

cold weather, bottom cover should 
'%ft I ' em0Ved at leaafc ever y 10,000 miles and 
i|S??°Ughly cleaned of any sludge formation. 
«H|kJ>uinp screen should be removed from rear 

Saw* 1, anc * dlown out with compressed air. 

■ TO puj-p 

Ptunp, Pig. 23, is mounted on crankcase 
? s ite No. 6 bearing, and driven from cam- 
Ly helical gears. Drive gear is keyed 
Suoshaft, and locked with set screw and 
collar 

^ °f special dual construction, hav- 
sets of gears enclosed in separate 


8-7115 


ENG INE 


and therefore, should be followed closely. 
Ho attempt has been made to recommend any 
particular brand of oil, however, it is rec¬ 
ommended that only oil of known reputation 
be used. 

OIL FILLER 

Oil filler neck is mounted on air compres¬ 
sor base as shown in Fig. 22. This illustra- 


Oil Filler 
Oil Gauge 
Oil Cooler 
Oil Filter 
Pressure Reg. Plug 


Fig. 22 Filter.Cooler, Gauge, and Filler 
are Mounted as Shown 


housings. Leaver gear set circulates oil thru 
filter, while upper gear set forces oil direct¬ 
ly to engine bearings. Lower pump return line 
empties directly into intake of upper pump. 
If oil supply from lower pump is inadequate, 
due to high viscosity when starting, addition¬ 
al oil is taken into upper pump through in¬ 
take passage leading directly from sump. 
REMOVAL 

Oil pump may be removed in following man¬ 
ner: 

1. Drain crankcase. 

2. Remove oil pan cover and disconnect oil 
lines attached to pump. After two stud 
nuts at pump body flange are removed, with¬ 
draw assembly by pulling it straight dewn. 
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CAMSHAFT 


GEAR RING 


GEAR 

SCREW 


TO GAUGE - t 
COMPRESSOR. 


TO DISTRIBUTOR 
HOUSING -- 


'-GASKET 

-LOCKNUT 

TING SCREW 


VALVE 


SPRING 


SHAFT 


3. After 
removi 
place 
upper 
INSPECTS 
Examim 
check bai 
ance shoi 
scale aci 
er betwe 


ENGINE 


OIL PUMP 


GEAR 

-LOCKWIRE 


- REAR BEARING 


DRIVE GEAR 


/- CAMSHAFT 


be reduced by grinding housing on fi at ' 
face with abrasive compound. End cl 
and back limits may be found in "Specif 
tions" section. 

Lower drive shaft bushing is line-reaJI 
after assembly in housing. When reamerl! 
used, make sure that pilot is long enougfcfi 
extend through upper bushing in housing. - 
per bushing is reamed to size before a a- 
bly. 


AIR / \ 

COMPRESSOR/ XN 
BRACKET lO 


Fig. 24 Oil Pressure Regulator Valve Is Located. 
In Compressor Base 
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TO TIMING GEAES 


BY-PASS VALVE 


NNER ELEMENT 


GASKET 


Fig. 25 011 filters are Mounted a s Shown 


Mlhe following conditions will contribute 
to low oil pressure: 

1. Low oil level or thin oil. Check oil. 

•:2, Faulty gauge or connections. Tighten con- 
8p nectlons and replace gauge if necessary. 
;;3. Loose line connection, or leaky and brok¬ 
er en lines. Tighten or replace as required. 
"A, Broken or weak spring in regulator. Check 
spring against specifications. 

Excessive main or connecting rod clearance, 
f®* Excessive clearance or backlash in oil pump 
-gears. 

^ Oil pump screen clogged. 

W'lco in oil pan or lines. 

Adjusting oil pressure 

||{When necessary to adjust oil pressure, 
|t$>sen locknut and turn adjusting screw, Fig. 
$§§;> clockwise to increase pressure awi coun- 
V.^r-olockwise to der.-rfiasA It TMrrhten lock— 


Filter assembly body has by-pass valve which 
pernlts uninterrupted flow of oil around fil¬ 
ter when oil is cold and thick, or if filter 
elements are clogged up. Pressure relief 
valve, also located in body 
excessive pressure in fill 
are fixed type. Valve sprinj 
be test* 


ms given 


Fig. 26 Oil Filter Base and Oil Cooler Mounting 
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Engine Tune-Up 

Results obtained from an Engine Tune-Up are 
often unsatisfactory, because a"hit and miss" 
s ethod was used instead of a systematic ap¬ 
proach to the job. Too often, mechanics are 
inclined to guess at the cause of faulty oper¬ 
ation, when a complete tune-up is actually in 
order. 

The most common cause of poor performance 
and excessive operating costs is a combination 
of maladjustments among the fundamental items 
of Engine Tune-Up. Therefore, the only log¬ 
ical solution is a complete check following 
the cycle shown in the accompanying illustrat¬ 
ion and carrying out each step,as follows:— 

1. SPARK PLUGS 

(a) Check to be sure thatproper make and type 
are being used. 

(b) Clean plugs with an abrasive type spark 
plug cleaner. 

(c) Inspect porcelain and if cracked or broken 
and replace with new part. 

(d) Set gap to dimension recommended ^"Speci¬ 
fications" at end of Distributor section, 
using a round feeler gauge. When regap¬ 
ping is necessary adjust aide electrode 
only, never bend center electrode. 

( 0 ) Be sure that plug is tight when installing 
and that gasket is in good condition. 

2. IGNITION CABLES 

(a) Check ground 3trap - be sure that both 
terminals are clean and tight. 

(b) Check battery to starter cable - be sure 
that both terminals are clean and tight. 

( c ) Check spark plug and other ignition cables. 
Terminal on each end must be tight and 
clean if rubber insulation shows evidence 
of deterioration it should be replaced. 

3< DISTRIBUTOR 

I®) Check distributor points for evidence of 
Pitting or burning. Replace if they can- 


START 

HERE 


riNisH 


Engine Tune-Op Should be in Order Shown. 


4. IGNITION TIMING 

(a) Check ignition timing to be sure #1 cyl¬ 
inder is firing according to flywheel 
markings. A Neon tube light or synchros¬ 
cope should be used for this operation. 

(b) Set manual advance or octane selector to 
suit quality of fuel being used. 

5. VALVE CLEARANCE 

(a) Check valve lash against clearance shown 
in "Specifications" on following pages. 
Engine must be thoroughly wanned up be¬ 
fore checking. 

(b) Make visual inspection of valve springs 
for broken coils. 

6. CARBURETER 

(a) Clean air cleaner as directed in "Fuel 
System" section. 

(b) Check carbureter flange and intake manifold 
gasket for leaks. Manifold vacuum should 
be within limits shown in"Specifications" 
at end of "Fuel System". 

(c) Check exhaust manifold heat control mechan¬ 
ism as directed in "Fuel System"section. 
Adjust to conform with seasonal temperature; 

(d) Check float level as instructed in "Fuel 
System"section.Correct float level height 
is given in "Specifications". 

(e) Adjust idlingscrew until engine runs evenly 
and steady with leanest possible mixture. 
Engine should be thoroughly warmed up be¬ 
fore adjusting carbureter. 
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Complete power plant. Including engine, 
I - clutch, transmission and accessories, is 
W^uatod as a unit, as shown in illustration, 
and may be rcmoveii 85 3Ucl1 as outlined below, 
fransaission may also be removed as a unit, 
I- independent of engine, to permit service 
[: O perations on clutch or transmission, 
j) power plant units and accessories are ac- 
cessiblo for service operations through rear 
P* a nd right hand compartment doors. 


I REMOVING POWER PLANT 

‘ 1, Unlock right and left hand and center rear 

doors and transmission inspection doors. 

2. Shut off starter circuit cut-out switch. 
This switch is located in engine compart- 

M ment in extreme upper right hand corner. 

3. Remove center rear door to bumper bolts. 
Raise center roar door and provide a sult- 
able means of holding door fully open. 

4. Remove bumper right hand pin and swing 
L... bumper outward, away from engine. 

5. Unlock engine pan spring at left hand 
I** corner, remove bolts and clips at forward 

edge of pan, and romovo pan. 
i G. Drain water system. Two drain cocks must 
ran be opened; one under water pump and one 
under forward radiator water outlet line. 
L Disconnect upper water hose, lower water 
hose and heater supply line. 
p® 8, Disconnect heater control supply line at 
| water manifold. 

9. Disconnect flexible air line at tran3ml3- 
_ sion control cylinder. 

10.On eoaollno engines, dloconnoot air oom- 
j Pressor supply line at bulkhead and air 
||i ° 0mprossor intake line at air cleaner. 
| , °n Diesel engines disconnect air supply 

' ii llne at air c0m I ,res3or ‘ 

-On gasoline engines,disconnect carburetor 

Q ir intake line at carburetor air manifold. 

Dn Diesel engines, disconnect blower hose 

a *' blower housing. (Cover air inlet open- 

to provont dirt or other foreign mat- 

er i a i from getting into blower). 

•Disconnect fuel lines at right Iiand side 

13 of bulkhead. 

fe * Remov e engine wiring plug - at right hand 

14 !! ?Per en| i op engine compartment. 
pAi* ac °nnect engine ground strap - between 

15 an< l frame on bulkliead side. 

1^’ iaconnect starter cable. 

sconnect throttle control at engine bell- 
Cr ank. 


ENG INE 


17. Disconnect clutch, emergency brake, and 
transmission controls at transmission. 

18. Disconnect speedometer cable - at trans¬ 
mission. 

19. Unloosen propeller shaft slip joint seal 
retainer. 

20. Place special dolly under engine and raise 
engine sufficiently to relieve pressure 
on mounting bolts. 

21. Disconnect engine stay rod eye - at stay 
bar bracket on engine. 

22. Remove transmission to insulator bolts - 
at right hand comer strut. 

23. Remove transmission to engine support bolts 
at engine right hand support. 

24. Remove transmission insulator to frame bolt 
nut - at bulkhead side of transmission. 

25. Remove engine to generator connector arm 
bolt at engine. 

26. Remove generator drive belts. 

27. Unhook transmission dust pan and drop pan. 

28. Remove right hand engine support member to 
right hand strut bolt and allow support 
member to swing down. 

29. Remove right hand strut to body frame bolt 
and remove stmt. 

30. Pull engine through rear opening. 

TRANSMISSION REMOVAL 

Transmission nay be removed from chassis 

without disturbing engine - as follows: 

1. Open transmission door on right hand rear 
side of coach. Also open center and right 
hand rear doors. 

2. Remove muffler shields and support brackets. 

3. Disconnect transmission, clutch and brake 
controls. 

4. Disconnect muffler brace bar at transmis¬ 
sion. 

5. Unfasten and lower engine pan and trans¬ 
mission pan. 

6. Disconnect Duo-Speed governor control cable 
at transmission shift lever. (Must be re¬ 
adjusted at governor after reinstalling 
transmission). 

7. Disconnect transmission control cylinder 
air line at transmission. 

D. Disconnect speedometer at transmission. 

9. Remove air cleaner to engine pipe and air 
cleaner intake pipe. 

10. Loosen slip joint dust cap on propeller 
shaft. 

11. Place support under engine and transmission 
dolly under transmission. 
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0015 


Clearance In Groove- 

Gap- 

Oversize Rings Available 


-.031' 

-.025' 

-.023 

-.039 

0065" 

0045" 


CAMSHAFT 

Marked With Letter G - See Fig. 12. 

Clearance Between Bearing and Shaft 
Front————————— — — — ——— — ——— — — a 0025" —.0035 

0 the rs-.0025"-.0040 

Bearing Size (Ream After Installation) 


pit Pistons With l/4 


thick shim 
. 70° Room 


Temperature 


Oversizes Available' 


Front- 


2.3005 


Center- 


Fourth- 


Rear- 


-Floating 

-4.473"-4.4G3" 

1.37450"-!.37425" 


TIMING GEARS 
Backlash- 


TIMING 

Intake Opens- 

Intake Closes- 

Exhaust Opens- 

Exhaus t Closes- 

Intake Valve Total- 
Exhaust Valve Total 


Roan Bushing In Connecting Rod 

..'.Roan Piston Bos3-.00025"-.0 

Than 


EXHAUST VALVES 
Length- 


PISTON RINGS 

I TVf^i' " 

Humber of Compression Rings 
^^Humber of Oil Control Rings 
^^Compression Rings 

^p-Type of Joint- 

Location- 

Width.-. 


-7.601" 

Sodium Filled 
-30° 


Face Angle- 

Diameter of Stem- 

Diameter of Head- 

Lash- 


-.559"-. 560" 
1 . 960 "- 1 . 954 " 
-Zero 


-Butt 

Top 3 Grooves 
— .193" Max. 
.1240"-.1230" 
-.001"-.003" 
--.020"-.025" 


Thickne 


INTAKE VALVE 

Length- 

Type- 

Width of Face- 

Face Angle- 

Diameter of Stem 
Diame ter of Head 
Lash- 


:y-UPPER OIL RING 

I"; - ..' Location- 

Hp:*3pe of Joint 

Width- 

Sickness- 


-Above Pin 

-Butt 

1865"-.1060" 
1855"-.18G0" 
.001"-.0035" 
-.012"-.017" 


4340 

.434 


Clearance in Groove- 


VALVE STEM GUIDES 

Exhaust- 

Ream After Assembly- 

Stem and Guide Clearance 
INTAKE 

Broach after Assembly- 

Stem and Guide Clearance 


5630"-.5635" 
.003"-.0045" 


OIL ring 


Below Pin 
-Butt 


,7Pe of Joint 

Width- 

Sickness- 


4370"-.4380" 
-.002"-.004" 


1860 : 

1860 
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tf-uel SyUesn 


12-8901 


Group Name Group 

7W-0001 Diesel Engine - Diesel Manual 

8-7101 Body - 3-1701 


Instructions and Illustrations in This Group Apply to Following Subjects: 


Carbureter 
Electric Choke 
Fuel Pump 
Air Cleaner 


Governor 
Tanks and Lines 
Crankcase Ventilation 
ManiColds and Muffler 
Accelerator and Control Rods 


Instructions Applying to Related Parts of Fuel System Will be Found in Following Groups: 


Name 

Wiring Diagram 
Engine - 


;i5 Instruct ions and illustrations shown in 
this group apply only to fuel system as used 
J?with gasoline engine. Fuel system instruc- 
K .tlons applicable to Diesel engine are listed 
“ In the Diesel Operating Manual. 

• As accelerator control rods are closoly re¬ 
flated to brake and clutch pedal control en- 
_‘Wre linkage i3 illustrated and discussed in 

• this group. 

J 1 : Carbureter 

rbureter used on thi3 vehicle is Strom- 
|.8rg, Model DDR5, duplex down draft type es- , 
jiiPially designed for heavy duty work. Prin¬ 
ciple of operation is plain tube using air- 
jet to maintain proper mixture ratio 
pughout entire range of throttle opening 
■ sngine speed. Fig. 1 illustrates various 
tlons of carbureter. 

In “ comparable to two carbureters 

into one unit. It comprises venturi 
S.. 8. main metering jet, idle system with ad- 
i able needles, throttle valve, and pump 
Charge nozzle for each barrel, all of which 
i ^ lel by one float chamber. On- 
SJ«one air intake is used. 

^°''- era ting pump, which is connected di- 


'i 7 “ throttle, provides rapid acccler- 
® an d flexibility at all speeds. It de¬ 
fied Cbar 6 e immediately as throttle is 
e > and meters this charge over definite 
m of time. 

‘^ 0m ^ Zer » w hich is controlled by manifold 
Id aCC ° r<ianCe " ith road speed and load, 
l. 6s ec °nomical mixture at part throttle 
I*ion*? f 

1 _ ior average driving, and automati- 
shifts to richer mixture when full power 


of engine is required. 

Carbureter is completely sealed, as all 
air taken in for float chamber venting and 
bleeder purposes must pass through air clean¬ 
ers. 

All jots are fixed type, with exception of 
idling jet, and are calibrated at factory to 
supply correct mixture for normal operating 
conditions. These jets should not be changed 
without special instructions from factory. 
Jet sizes are stamped on outer face of jets 
and numbers represent 3ize of orifice in 
thousandths of an inch. Refer to "Specifi¬ 
cations" section for calibration specifica¬ 
tions . 

OPERAT I ON 

INTERMEDIATE SPEED (MAIN METERING SYSTEM) 

Air entering carbureter through air entrance 
at top produces suction on main discharge jet 
(2) or idle discharge hole (shown at 37) de¬ 
pending upon amount of throttle opening. 

Main metering jets (9) are of fixed type, 
and control flcvj of fuel during intermediate 
or part throttle position. From metering 
jet fuel passes into main discharge jet (2), 
where it is mixed with air from high speed 
bleeder (1). Mixture then flows through car¬ 
bureter barrel in intake manifold. 

MAXIMUM POWER OR HIGH SPEED 

For maximum power or high speed running, 
richer mixture is required. Operation of 
economizer by-pass jet is controlled by man¬ 
ifold vacuum with channel (13) being open to 
manifold below throttle valves. 











FUEL SYSTEM 


■: Qn dosed throttle, with high manifold vac- 
I'bub, piston (14) is raised up, and as throt- 
|‘ tie Is opened, manifold vacuum decreases to 

* point where piston spring (15) has more force, 
p:In that manner, assembly is moved downward, 

• /'opening economizer by-pass jet (16), which 

8 lao allows fuel to flow through economizer 
valve In addition to that supplied by main 
Metering orifice of by-pass 


'metering jet, 

; j e t (16) i3 located in cup at bottom of cham- 

Yber. 


’ ACCELERATION 

For smooth, rapid acceleration and floxi- 
ipbility, it is necessary to supply momentarily 
v extra amount of fuel when throttle is opened. 
Accelerating pump is directly connected to 
throttle by linkage (22) and fulcrum arm (23). 

; As throttle is opened, pump sleeve (17) is 
!• moved downward, compressing fuel in its cham- 
:.':ber and forcing piston (18) off its seat. 

. Fuel then passes through valve (20) and is 
'/ discharged through nozzles (21) into each 
p-barrel. 

f; . When throttle is held in a steady position, 
^spring (19) returns piston (18) to its seat, 
ltis cutting off accelerating fuel supply. 


DLING 


■ ji.Puel for idling speeds is taken through 
.|4le tube (29). Air is fed through bleeder 
Tlple (31) through needle valve adjustment and 
|v mixed with fuel which passes down channel 
^,.(30) to be discharged through idle holos (37). 

h On "curb" idle or closed throttle position, 
pll? 1 13 druwn only from lower idle discharge 
- “He, and a3 throttle Is opened for increased 
p,"^8 lne speed, upper idle discharge hole is 
||$?? 03 ed to suction, and fuel is taken from it 

|fe MA,NT ENANCE and Adjustments 


IliNG 


ADJUSTMENT 
|b Idling adjustment 3crew3 (27) are pro- 
hake adjustments in following manner: 
e 3ure that valves are seating proper¬ 
ty and that all other engine units are in 
Jg, 6r ad i u stment, such as distributor 
**” hts, spark plug gaps, etc., before at- 
tln S to adjust idling mixture. 

‘ U P engine thoroughly and 3low down 

e 3ired idling speed (throttle stop 
ew _ 41)> 



3. Idle needle valves (27) control air, and 
turning "in" gives richer mixture "out" 
leaner mixture. Adjust each barrel separ¬ 
ately. 

4. Turn one idle adjustment out slowly until 
engine begins to "roll". Finally very, 
very slowly turn adjustment in again just 
enough so that engine runs smoothly for 
this throttle opening. Other idling ad¬ 
justment may be turned in so far that 
"roll" cannot be overcome without changing 
it also. 

5. Follow 3ame procedure with other idling 
adjustment screw. Adjustment should be 
such that any change in either idling 
screw will affect engine operation. 

6. It may be necessary after making the ad¬ 
justment, to increase or decrease idling 
speed. Adjust throttle stop screw (41) 
accordingly. 

7. If, after making preceding adjustment, id¬ 
ling is not satisfactory, remove plug ( 36 ) 
and make certain that idle discharge holes 
are open. 

SYNCHRONIZING THROTTLE VALVES 

Since all fuel mixture entering cylinders 
is taken through two throttles, it is neces¬ 
sary that these throttles be properly syn¬ 
chronized to open simultaneously. If throt¬ 
tles are not synchronized, 3ome cylinders 
would receive more mixture than others, with 
rough engine operation as the result. 

Synchronize throttles in following manner: 

1. Carbureter must be removed from engine to 
synchronize throttles. 

2. back out stop screw until both throttle 
valves are completely closed. 

3. Make certain that each barrel 1 3 entirely 
closed by throttle fly. Loosen shaft 
screw and shift fly if necessary. 

4. Place a strip of tissue paper 3/16" wide 
between throttle valve and body of both 
barrels. 

5. Draw the strips of paper from both barrels. 
A slight resistance or "drag" should be 
necessary to withdraw paper strips. The 
same drag should be evident on both barrels. 

6. If drag is not the same on both barrels, 
adjust the stop screw (41) to obtain prop¬ 
er drag on forward barrel. Then remove 
cotter pin (33) and adjust screw (34) on 
synchronizing lever (35) to obtain same 
drag on rear barrel. 
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fuel system 


Bi|- tight. (See Wiring Diagram) 

BSh'-JIuts holding choke to air intake manifold 
fei. Bust be 

ftP-Adjust position of electric choke lever in 
ifollowing manner: 

KRemove choke cover. 

|jj. Place .015" shim on field pole, as shown 
|§, in Fig. 2. Pull lever toward carbureter 
|t( as far as possible. 

!&;loosen clamp screw on carbureter choke lev- 
Kier until lever turns freely on shaft. 

§ 1 ; With carbureter choke valve completely 
fc closed, adjust lever so that rods from lev- 
|§ er to electric choke do not bind. 
j|Rj Remove shim and install cover, 
p* Check operation of choke. With ignition 
sS«f?nd choke button on, choke valve should 


Ft8- 3- Sectional View of Fuel 


to hold diaphragm down against spring 
sure so that it remains inoperative 
carbureter requires more fuel. 

Spring shown below rocker arm pivot i 
ply for the purpose of holding rocker . 
contact with eccentric regardless of po. 
of diaphragm. 


Fuel Pumps 


pumps of the type illustrated in 
mounted on bulkhead side of en- 
pump is operated independently 
ric on camshaft through linkage, 
pumps operate continuously, how- 
? P^P can be made inoperative by 
:-off cocks at pump, or by turn- 
r valve mounted as shown in Fig. 


CLEANING SEDIMENT CHAMBER 

Sediment chamber should be cleaned p 
lcally. This chamber can be cleaned 
loosening knurled nut and sliding be* 
sideways. 

Following inspections should be made 

1. Inspect pipe connections at pump, 
and carbureter. Tighten if necessai 

2. Make sure that carbureter float is sel 
rectly, and that float needle valve 
properly. 

3. Remove glass sediment bowl and clean j 
When bowl is reinstalled, make sure 
cork gasket is in good condition anc 
flat on its seat. Tighten sediment 
retaining nut securely. 

4. Remove suction valve plug and air- 

Examine the valves and gaskets. Clea 

the valve 3eats and renew the valv 
warped. 


same in design, and 
rear". 

actuates 
diaphragm 
pressure, the.reby 
This action 
pump. 

. from supply tank 
passing into sedi- 
>nt chamber, fuel is 
i inlet valve into 


percnangeable "front" and " 

, ftti°n of camshaft eccentric 
9r arm which pulls link and 
£8rd against spring 

vacuum in pump chamber 
.. utes auction stroke of 
t/tion stroke, fuel 
‘ 8 Pump through inlet, 

chamber. Prom 3ed i me 

brough strainer and 

chamber. 

bo turn stroke of rocke: 

_ 3 hea diaphragm upwart 
P chamber through oi 
, n f er through pump oul 
_ Ue l in carbureter r< 

?°8t 


ANALYZING PUMP OPERATION 

After preceding inspections are 
eration of pump should be tested wi 
analyzer. 

In using the analyzer, bear in 
two separate and distinct tests ar 
ble and that the two tests bear n 
to each other. The tests provided 
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FUEL SYSTEM 


. ( e ) Place upper 
‘L,threaded end of pull rod with dished 
cupped edge AWAY FROM DIAPHRAGM. 

: (f) Install hexagon 
«asher 


over 


shaped washer, lock 
and nut on pull rod. When tight- 
p'Lenlng nut, do not twist diaphragm cloth, 
j. Cover Assembly 

fHE POSITION OF DIAPHRAGM WHEN COVER IS 
INSTALLED, IS THE MOST IMPORTANT ITEM TO 
: OBSERVE. DIAPHRAGM MUST BE IN PROPER PO- 
SITION WHEN TOP COVER SCREWS ARE TIGHTEN¬ 
ED OR PUMP WILL NOT FUNCTION PROPERLY 
/ (CREATES OVER-PRESSURE). 

(a) Install cover In proper relation with 
body. Determine this by mark3 placed on 
j'v cover and body before pump was dlsassem- 
■: bled. 

■j (b) Insert screws from top through upper 
f' cover, diaphragm and body. 

(c) Push up on diaphragm pull rod so that 
! diaphragm is in its highest position, and 
•while held in this position, tighten the 
L;‘ cover screws alternately, 
i L Valve Assembly 

(a) Blew out valve chamber with compressed 
;• : air. Examine valve seat for small parti- 
J cles of dirt which might prevent valve from 
f.:;;. seating properly. 

<•, '^) Instull new fibre valve in proper po- 
|r/;«iti° n in valve chamber. Make certain 
valve lies flat arrainst valve seat 


Air Cleaner is Mounted as Shown 


Fit it securely around gasoline inlet and 
edge of casting. 

(b) Install strainer gasket next to upper 
screen, then complete the assembly of glass 
bowl, lower screen, etc. 

7. Testing 

(a) After final assembly, install on en¬ 
gine and test with analyzer as previously 
explained. 


Air cleaner is mounted in engine compart¬ 
ment as illustrated in Fig. 4. Cleaner is 
connected to air intake duct located at right 
rear corner of coach. Air intake opening to 
duct is at upper corner and is covered with 
a metal louvre. See Fig. 5. Air is directed 
to carbureter from air cleaner through a large 
tube. 

Air cleaner is accessible for service by 
opening right transmission inspection door 
and dropping lower right compartment dust 
pan. 

Tests on these cleaners have proven that 
practically all dirt entering units is fil¬ 
tered out of the air, provided units clean¬ 
ers are cleaned and maintained properly at 
regular intervals. 

When consideration is given to the volume 
of air taken in by these cleaners and the 
amount of dirt present in average "road" air, 
the important task imposed on coach air clean¬ 
ers can well be realized. 

A conservative estimate of the amount of 
















:SPEED WARNING SIGNAL 

The purpose of the overspeed warning signal 

yjon vohicles so equipped) is to notify driver 

,4 v ‘»hen engine speed exceeds specified R.P.M. 
■■S' . . . 

izer in driver's compartment is operated 
jby switch in governor housing. Screw on side 
governor housing may be adjusted so that 
irning signal is given at R.P.M.'s noted in 
^Specifications" section. 

Crankcase Ventilation 


*g-.. 

j.Air is taken into crankcase through two 
Wdl air cleaners at clutch end of engine, 
« shown in Pig. 7, vapors ore withdrawn from 
igankcnse through ventilator valve mounted 
voive covers. Vapors then pas3 directly 
I? intake manifold vapor stream. See 


Fig. 7 Crankcase Breather Clcanors and Fuel Pump 
Valve are Mounted as Shorn 

be used from either or both tanks. The 
selector valve is mounted at right rear of 
body (behind right rear wheel) and is con¬ 
trolled from outside of conch with a socket 
key. Location of selector valve control 
plate is indicated in "Body" group of this 
book. 


ankcaae air olennoro should bo cleaned 
re filled with SAE 50 oil at regular in- 
als. When cleaners are reinstalled, make 
a * n that mounting set screw on each 
is inserted in hole in flange of 
• If tubular flange on cleaner is 
sir which ha3 not been cleaned will 

crankcase. 

Fuel Lines and Links 

® a in fuel system tanks are used on these 
es ‘ Fig* 8* The auxiliary tank is 
'i in rear of rear axle while the main 
8 mounted in front of rear axle. Each 
13 equipped with separate filler neck 
n 8 to side of body as indicated in 
h Er °up of this book. 

le tanka are interconnected. Pig. 8, with 
ctor valve by which supply of fuel may 


Tank exhaust and return lines to carbureter 
are special copper tubing or flexible tubing 
and are protected where necessary with loom. 
Line connections should be checked for leaks 
at periodic intervals. Tank mountings should 
be regularly checked and tightened if neces¬ 
sary. 

Exhaust Manifold and Muffler 

Mufflers, exhaust pipe, and tail pipe are 
attached directly to power plant and may be 
withdrawn with engine without disconnecting. 

Exhaust manifold assembly is of special 
heat resisting material and comprises three 
sections mounted as shown. Cylindrical 
polots which fit in inner diameters of mani¬ 
fold ports, align ports with those in cylin¬ 
der head. Special gaskets are placed between 
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Push control cable into conduit ns far as 
possible and then pull back 1/8". 

Slip clevis end of cable over pin in shift 
JE lever and then clamp cable conduit to 
» bracket. 


0-SPEED GOVERNOR CONTROL (DIESEL ENGINES) 
The functional purpose of the Duo-Speed 
jvernor control on Diesel Engines is es- 
intially the same as described above for 
it gasoline engines. .Its adjustment; however, 
differs and complete instructions for this 
ggfervice is contained in current issue of 
Miesel Operating Manual". 


FUEL SYSTEM 













Fig. 9 Control Rod Linkage (See Also Transmission Group) 
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FUEL SYSTEM 


Intermediate Control 


' Handbrake, clutch, gear shift and acceler¬ 
ator operation is controlled by four rods 
Extending throughout the length of coach from 
'fiver's compartment to bulkhead in engine 

■ {oapartment at rear. Control rods are housed 
'in air duct compartment at left of coach and 
‘ are mounted on five bearing assemblies of 

■ theball sleeve type as illustrated in Fig. 9. 
y Bearings ore provided with washer and 
retainer at both ends . Washers are thoroughly 
saturated with oil when assembled. 

,./Front bearing group is accessible by first 
[moving lower pan under air conditioning 
blower, then removing left hand blower motor 
and housing assembly and left hand air de¬ 
flector plate. Bearings can then be reached 
jtoough vertical hand hole. 

' Front intermediate bearings are accessible 
trough right front baggage comportment as 

follows: 

1 


a. Pull air conditioning panel out. 

b. Remove air conditioning sir filter. 
This will expose bearings toward rear 
of opening. 

Center intermediate control rod bearings 
are accessible by removing baggage compartment 
top panel. 

Rear intermediate bearings are accessible 
by removing rear baggage comportment top panel. 

Rear control rod bearings are accessible 
through inspection hole immediately behind 
front fuel tank, after removing inspecgion 
hole cover. 

Rear Control 

Cross shaft, bell crank, and levers at engine 
bulkhead are illustrated in Fig. 9. Linkage 
to various units are adjusted at factory and 
do not require service adjustments unless 
linkage parts are disassembled for repair. 
When linkage parts are adjusted, make certain 
that all clevis pins do not bind after con¬ 
nections are completed. 


LUBRICATION POINTS 


following ia a description of operations 
*5sary to lubricate fuel system. Refer 
jitrication Chart (Group 13) for lubri- 
^ ’Specifications and periods. 

is 

SSSfbureter (Gasoline Engine) - one oiler - 
possible through engine compartment 
?rs. Use o: ji can. 

cleaner - Clean and refill to "Oil 
, '1 marked on side of cleaner - acces- 
•ble through transmission inspection door, 
lerator pedal hinge pin and pedal 
®6e - accessible through fog lamp 
In 6. Spray with spray gun. 


4. Accelerator, clutch, hand brake and trans¬ 
mission gear shift control rod bearings - 
packed at assembly. Refer to control rod 
section of "Fuel" group for accessibility. 

5. Control rod boll cronka - Throo fittings 
with grease tubes - located at engine 
bulkhead. Accessible from underneath 
vehicle. One fitting for accelerator con¬ 
trol. 

6. Accelerator linkage - accessible through 
engine compartment doors. Spray with 
spray gun. 

7. For further information on 'Diesel Engines" 
refer to GMC Diesel Operating Manual. 
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JLuI)Aicatui4t 


E ENGINES 

sasoline engine 3houldbea we 

03 troleum °il of correct viscosi 

eric temperature as shown in cha 
Pag e . 


Read This Group Before Referring to Lubricati on Charts 


DIESEL ENGINES 
SELECTION 

It is safest to deal only with a reliable 
supplier of lubricants, and to purchase only 
high-grade oil which is recommended by that 
supplier to use in GMC Diesel Engines. SAE 
30 is recommended for normal weather operation, 
at temperatures above 32° F. 20W is recom¬ 
mended where cold-starting is a problem, at 
atmospheric temperatures from 0° F. to 70° F. 
20W is not recommended for summer operation. 

Aside from the general requirements of high 
quality and suitability for the engine, the 
oil you use should: 

1. Be highly resistant to formation of sludge, 
varnish or any insoluble substance during 
operation; and 

2. Be and remain, during use, non-corrosive 
to the copper-lead bearings and to all 
other motals in the engine. 

CHANGING LUBRICATING OIL 

The frequency with which crankcase oil must 
be changed depends upon the type and quality 
of oil used, the severity of and the type of 
operation, and the condition of the engine. 
It is therefore impossible to make a general 
recommendation concerning mileage intervals 
between oil changes. The oil should be changed 
often enough to keep it non-abrasive and non- 
corrosive. Oil changing i3 closely related 
to filter element cleaning and changing, the 
frequency of which also depends upon the con¬ 
ditions of operation mentioned above. 

Laboratory tests of oil drained from the 
engine, conducted by the oil supplier or by 
another suitable laboratory, may be helpful 
in determining the greatest advisable inter¬ 
vals between oil and filter element changes 
for your operation. 

If the composition of the oil used is at any 
time modified, or if a change is made from 
one brand of oil to another, or if additions 
are made to the oil, the engine should first 
be thoroughly cleaned and should thereafter 
be examined daily, for several days, so that 
any excessive sludge or carbon which may form 
will be quickly detected. Of course oil level 
should always be kept to "Full" mark on oil 
dip stick. 


lie appli cat i° n of the right lubricant in 
right place and at the right time will 
■tly reduce the actual cost of transpor- 
§on delivered by your vehicle. 
eref°r e > realizing that successful and 
jfitable operation depends to a groat ex- 
iuponproper lubrication, it is essential 
ftjjt, that the right lubricants be selected; 
jbndly that the lubricant be applied at 
lar intervals, and thirdly, that the lu- 
jjiant be applied at the right place. 

•RIGHT LUBRICANT 

e lubricants chosen for use on these ve- 
les should meet the specifications given 
&e following paragraphs. 

itual experience has shown that mainten- 
®costs increase whenever inferior grade 
yicants are used. Purchase only those of 
&i reputation. 

pjecifications shown in the following pora- 
|hs are general specifications as to body 
ingredients. No effort has been made to 
Sfcmend or describe any particular brand 
bricant. High grade lubricants meeting 
very way these specifications are easily 
able from any reputable oil company, 
uality, well refined oils and properly 
nded lubricants are essential. 

IGHT TIME 

rvals at which various points on the 
is should receive attention are indi¬ 
in chart shown on following pages, 
ala are based upon actual experience 
sta, as well as careful consideration 
60 and Purpose of parts to be lubricated. 

°HT PLACE 

ication fittings or accessible lubri- 
\Points hav e been incorporated on all 
^° a l units of this vehicle. It is 
U that lubricant be applied at all 
P°mt3 specified. 









SME FACTORY ENGINEERED LUBRICATION SERVICE 

This Page Shows WHERE and Tells 


HOW OFTEN Each Item Should Be Lubricateo 


1000 

1000 

1000 

1000 

1000 

10,000 


1. Front and Hear Spring Eye 

2. Front Shock Absorber Link 

3. Front Brake Camshaft 

3. Front Brake Slack Adjusters 

4. Steering Knuckle King Pin 

5. Front and Rear Wheel Bearings 

6. Front and Rear Air Chamber 

Clevis 

7. Front and Rear Air Chamber Boot 

8. Front and Rear Brake Shoe Anchor 

Pin 

9. Tie Rod Ends 
10,Shock Absorbers 

11. Front and Rear Spring Shackles 

12. Control Rod Bearings 

13. Differential 

14. Rear Brake Slack Adjuster 
13.Rear Brake Camshaft 

16.Front and Rear Spring Center Boll 
17.Sway Bar Link 

18. Prop.Shaft Universal Joints 

19. Air Cleaner 

20. Prop.Shaft Slip Joint 

21. Hand Brake Anchor 
22.Speedometer Adapter 
23.Transmission 

23. Transmission Air Shaft Cyl. 

24. Clutch Release Bearing 

25. Clutch Cross Shaft 

26. Clutch Shaft Splines 
27.Starting Kotor 

23.Engine 

29.Clutch Pilot Bearing 
30.Shutter Air Filter 
31.Control Bell Cranks 
32 . S>m tter 7'e-’-rrxj tfi t 


1000 

1000 

As Req'd 
1000 
At Assy. 
As Req'd 
1000 
1000 
1000 
1000 
1000 

As Req'd 

1000 

1000 


As P.eq 
At Ass; 
1000 
1000 


1000 


5000 

Req'd 

1000 

5000 


Items To Be Lubricated 

description 

LUBRICATION 

PERIOD 

(MILES) 

CORRECT 

LUBRICANT 



































































■ oo.Genera tor 

-J.Shu-o-c.,1 Air oyftnders " 

35.Shutter Linkage 

36. Battery Terminals 

37. Drag link Ends 

38. Steering Gear Bevel Gear Housing 

39. Clutch Pedal Hinge Pin 

40.Steering Column Top Bearing 
41.Steering Shaft Slip Joint 
41 .Steering Shaft Universal Jts. 
42.Gear Shift Cross Shaft 
43.Steering Gear Worm Housing 

44. Hand Brake Cross Shaft Brg. 

45. Clutch Pedal Cross Shaft 

46. Hand Brake Idler Shaft Bell Crank 

47. Brake Application Valve 
■*48.Crankcase Breathers 

•*49.Throttle and Choke Bearings 
■*50.Carbureter Accelerator Pump Rod 
*51.Air Compressor DriveUniv.Jt. 
*52.Distributors 

*53.Air Compressor Drive Slip Jt. 
+54.Engine Pan Bearings 


P nn . I 
5u0u* 
5000 
As Req'd 
1000 
1000 

i As Req'd \ 
At Assy. 
1000 
At Assy. 
1000 
1000 
At A33y. 
1000 
1000 
1000 

As Req'd 
At As3y. 
1000 
1000 
1000 
1000 
1000 


♦ Applies on Diesel Equipped Vehicles only. 

* Applies on Gasoline Equipped Vehicles only. 

All Other Points Apply an Both Types of Vehicles. 


SPECIFICATIONS FOR "CORRECT 
LUBRICANT" APPEAR IN COLUMN 
NO. 5 ON BACK OF THIS PAGE. 


MODELS PGG 37 & 41 LUBRICATION CHART 



f 

fr •’# 

FIRST EDITION 

1 

FORM X-4C 

































































FACTORY ENGINEERED LUBRICATION SERVICE 

This Pace Shows WHERE and Tells HOW OFTEN Each Item Shoulo Be Lubricated 


Items To Be Lubricated 

DESCRIPTION 

LUBRICATION 

PERIOD 

(MILES) 

CORRECT 

LUBRICANT 

1. Front and Fear Spring Eye 

1000 

c 

2. Front Shock Absorber Link 

1000 

c 

3. Front Brake Camshaft 

1000 

S2 

3. Front Brake Slack Adjusters 

1000 

C 

4. Steering Knuckle King Pin 

1000 

C 

5. Front and Rear Wheel Bearings 

10,000 

S2 

6. Front and Rear Air Chamber 



Clevis 

1000 

E 

7. Front and Rear Air Chamber Boot 

As Req'd 

S8 

8. Front and Rear Brake Shoe Anchor 



Pin 

1000 

S2 

9. Tie Rod Ends 

1000 

C 

10.Shock Absorbers 

As Roq'd 

Spec. 

11.Front and Rear Spring Shackles 

1000 

C 

12.Control Rod Bearings 

At Assy. 

E 

13.Differential 

As Req'd 

GS 

14.Rear Brake Slack Adjuster 

1000 

C 

13.Rear Brake Camshaft 

1000 

S2 

16.Front and Rear Spring Center Bolt 

1000 

C 

17.Sway Bar Link 

1000 

c 

10.Prop.Shaft Universal Joints 

1000 

SI 

19.Air Cleaner 

As Req'd 

E 

20.Prop.Shaft Slip Joint 

1000 

c 

21.Hand Brake Anchor 

1000 

c 

22.Speedometer Adapter 

1000 

G 

23.Transmlssion 

As Req'd 

ES 

23.Transmission Air Shaft Cyl. 

At Assy. 

C 

24.Clutch Release Bearing 

1000 

S2 

25.Clutch Cross Shaft 

1000 

S2 

26.Clutch Shaft Splines 

At A3sy. 

S5 

27.Starting Motor 

1000 

E 

2B.Engine 

Daily 

E 

29.Clutch Pilot Bearing 

5000 

S2 

30.Shutter Air Filter 

As Req'd 

E 



























































SPECIFICATIONS FOR "CORRECT 
LUBRICANT" APPEAR IN COLUMN 
NO. 5 ON BACK OF THIS PAGE. 


MODELS PDG 37 & 41 LUBRICATION CHART 


t Applies on Diesel Equipped Vehicles only. 

* Applies on Gasoline Equipped Vehicles only. 

All Other Points Apply cn3oth Types of Vehicles. 


OU^hutcer*Alr Kilter 
31.Control Bell Cranks 
32,Shutter Thermostat 
33.Genera tor 
34.Shutter Air Cylinders 
35.Shutter Linkage 

36. Battery Terminals 

37. Drag link Ends 

30.Steering Gear Bevel Gear Housing 
39.Clutch Pedal Hinge Pin 
40.Steering Column Top Bearing 
41.Steering Shaft Slip Joint 
43.Steering Shaft Universal Jts. 
42.Gear Shift Cross Shaft 
43.Steering Gear Worm Housing 

44. Hand Brake Cross Shaft Brg. 

45. Clutch Pedal Cross Shaft 

46. Hand Brake Idler Shaft Bell Crank 

47. Brake Application Valve 
*40.Crankcase Breathers 

*49.Throttle and Choke Bearings 
*50.Carbureter Accelerator Pump Rod 
*51.Air Compressor DrlveUnlv.Jt. 

I *52.Distributors 
*53.Air Compressor Drive Slip Jt. 
t54.Engine Fan Bearings 


1 5C~ - 


As Req'c 

E 

1000 

C 

/ 5000 

S10 

/ 1000 

/ S2 

5000 

Sll 

5000 

E 

As Req'd 

S3 

1000 

C 

1000 

ES 

As Req'd 

E 

At Assy. 

S2 

1000 

C 

At Assy. 

SI 

1000 

C 

1000 

ES 

At Assy. 

C 

1000 

C 

1000 

C 

1000 

E 

As Req'd 

E 

At Assy. 

SI 

1000 

E 

1000 

SI 

1000 

E-S3 

1 1000 

C 

1000 

S2 
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Instructions and Illustrations in this Group Apply to Following Subjects: 


Front Springs 
Shock Absorbers 


Lubrication Points 


Roar Springs 
Sway Bar 


Instructions Applying to Related Parts of Springs will be found in Following Groups 


Name 

Front Axle 
Rear Axle - 


Group 
- 1.7601 
2.10281 


| Front and rear springs are semi-elliptic 
Itype and are provided with lubrication fit- 
Btings through center bolts. Specifications 
Care found at end of group. 

I A few coach units are equipped with para- 
^bolic-edge leaf springs. The difference, how¬ 
ever, is in the design only. Mounting and 
^lubrication is the same as described in fol¬ 
lowing text. 

Forward end of front spring is supported in 
Stationary bracket provided with spring safety 
ar, as shown in Fig. 1. Rear end of front 
prlng is shackled, as shown. 

‘ Re ar springs are shackled at front end and 
fPlvoted at rear as illustrated in Fig. 2. 

ear end of rear springs is provided with 
^Spring safety straps. 

t Spring shackle pins and pivot pins are 
breaded into spring eyes and bracket bush- 
n ge. Pins are drilled to provide lubricant 
bushings. Each pin has clip at one end 
0 Permit use of wrench when removing pin 
rom bushing. 

Pins are prevented from turning in shackles 
brackets by clamp bolts and tapered draw 

Spring eye threaded bushings are pressed 
Place in spring eyes. Front spring rear 
°kle bracket and rear spring front shackle 
.backet bushings are notched at one end, and 
ta ining washer bolted to bracket, engages 
tc h, so as to hold bushing in place. Head 
retaining bolt is wired to bracket. 

PECTION 

regular intervals inspect shackle and 
bolts and tighten if necessary. KEEP 
ER BOLT NUTS ALWAYS TIGHT. If center 
nuts are not kept tight, spring leaves 
not be efficiently lubricated. 


Shock Absorbers 

Front spring 3hock absorbers are heavy duty 
double-acting hydraulic type connected to 
axle with ball stud type links. Shock ab¬ 
sorbers operate on principle of piston forc¬ 
ing fluid through a small orifice or hole, 
thereby building up necessary resistance to 
control vehicle body movement. When pressure 
is built up to a predetermined point, spring 
loaded relief valve will open and hold this 
constant pressure until completion of piston 
stroke. 

Due to clearance between piston and piston 
chamber, and special fluid (Delco-Lovejoy) 
used, it is not necessary to change fluid to 
meet various climatic conditions. 

Absorber units do not require special at¬ 
tention, except to periodically lubricate 
link joints, and to check fluid level in hous¬ 
ings. Use only genuine Delco-Love joy fluid, 
and check level at least every 10,000 miles. 

While these units are constructed in a man¬ 
ner to permit overhaul in service, it is rec¬ 
ommended that repairs be made by Delco-Lovejoy 
Service Stations whenever possible. These 
stations are equipped with necessary tools 
and equipment, and are familiar with all phases 
of absorber service. 

Need of major overhaul service may be read¬ 
ily determined by following conditions: 

1. Absorber body or arm broken. 

2. Absorber leaks at arm. 

2. Arm stuck or "frozen". 

4. No resistance in absorber when arm is mov¬ 
ed up and down, after checking to see if 
it is full of fluid. 

If any of above conditions exist, remove 
absorber from vehicle, replace with new unit 
or overhaul in following manner: 
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I 1. Remove dirt, grease, and loose paint from 
outside of absorber. 

| 2. Place absorber in assembly fixture and re- 
| move cover. CAUTION: Do not place unit 
h in vise as pressure on cylinder will bind 
i piston. . 

>» 3. Remove arm, packing gland and washers. 

4. Wash all parts in kerosene. 

$ 5. Inspect parts and make necessary replace- 
f. ments. 

6. Assemble absorber arm with NEW packing 
| gland and washers in body, 
i- 7. Refill to capacity with new fluid. 

; 8. Replace cover. 

i 9. Reinstall unit, making sure it is tight to 
| frame. Inspect links and connections. 
Paint absorber and fittings if necessary. 
Tools, assembly fixtures, and parts may be 
obtained from any local Delco-Love joy Service 
i Statione. 

Anchoring of shock absorber is reinforced 
. with extruded aluminum channels riveted to 
frame. See Fig. 3. To facilitate shock ab- 
i aorber removal, the unit proper is provided 
with additional spacer plate held in position 
| ln shock absorber by means of two center cap 
; screws, which reach as far as shock absorber 
| cylinder. Holes large enough to clear cap 
i, screw heads are drilled in frame, through re- 


F1 S- 3 - Showing Shock Absorber Tapping Plate. 

Inforcing channel and tapping plate. 

Removal of shock absorber is made by re¬ 
moving two long top shock absorber screws 
and two short spacer plate screws, at bottom. 
Screw nuts are securely welded to tapping 
plate in reinforcement channel. (See Fig.3) 

Shock absorber arm links are provided with 
two lubrication fittings facing toward rear. 

Rear Spring Sway Bar 

Construction of rear spring sway bar and 
connecting links is shown in Fig. 5. Entire 
assembly is mounted in a rigid anchor bracket 
and spacer riveted to coach frame. Connec¬ 
ting levers are securely welded to bar on one 
end and attached to link on the other end. 
Rubber cushion is vulcanized to a small and 
a large sheet metal plate. Small metal plate 
end is bolted to lever flange. Large metal 
plate is bolted to anchor bracket and anchor 
bracket spacer. 

Action of sway bar is to equalize swaying 
or rolling tendency of rear end of coach, 
especially when going around corners. Rubber 
stock, about 2" thick, will deflect torsion- 
ally one plate in respect to the other, 6.7 
degrees, approximately, at 100 lbs. at 10" 
radius. The deflection along the arc at 10" 
radius will be 1.17 inches approximately. 

Sway bar installation does not require any 
special attention except to see that unit is 
kept rigidly mounted and that links are pe¬ 
riodically lubricated with chassis grease as 
shown in Lubrication chart. 


SPRINGS 


Fig. 2. Front Shock Absorber Mounting. 
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i Steering gear. Pig. 1, is cam and roller 
twin lever type, and is connected to steering 
^ara on left hand steering knuckle by means 
|of steering drag link. Only contact between 
actuating and actuated members of gear is 
>7rolling-line-contact between lever studs and 
.r:Cam thread as shown In Pig. 1. Clearance 
|b8tween studs and cam can be adjusted by 
,'.Beans of screw and lock-nut, accessible from 
|under driver's seat,through air duct as later 
^described. 

SwERATION 

The essential operation of the gear is sane 
•:.W conventional type gear except steering ef¬ 
fort is transmitted to steering gear proper 
means of bevel gears and a universal 
pointed shaft. The two lever shaft studs, in 
eering gear proper,are designed to operate 
• such a manner as to give effective steer- 
*8 with a minimum of steering effort. Cam 
ooves are cut shallower in straight ahead 
ly ing position of each stud to produce a 
pi Point in the groove (equal at each stud) 
t causes closer mesh of studs in groove 
°ugh mid-position of travel of each stud. 
$ Points other than straight ahead driving 
| 0ai tion,more clearance is provided for studs 
a Uow free action. This feature permits 
sensation for wear, by adjusting studs 
grooves after such wear has occured at 
-8h point", without causing studs to bind 
other points in grooves. Groove sides 
6 on a uniform angle designed to fit against 
1 taper in any position. Thus, it will 
; a een that varying depth of groove makes 


for what might be termed a high range or sup¬ 
port at those points where groove is shallower. 
In this manner a very sensitive adjustment 
is pormissable. 

HOUSING 

Steering column is supported at its upper 
end by shroud castings which are mounted to 
arch panel by bolts, accessible from center 
panel compartment hand hole and through in¬ 
strument panel compartment. Steering column 
upper support shroud consists of two sections. 
Left section is bolted to right section by 
three cap screws. Right section is bolted to 
arch panel by means of bolts accessible through 
center panel compartment hand hole. 

Lower end of steering shaft is rigidly 
mounted to body bracket by means of large cap 
screw, accessible through fog lamp opening. 

Steering gear universal joint is housed in 
steering gear shroud, and is easily acces¬ 
sible by removing shroud cover screws on both 
sides of shroud. 

Steering gear proper is housed between tool 
compartment and air duct or control rod box. 

REMOVING STEERING GEAR COLUMN ASSEMBLY 

1. Remove left hand driver's seat bracket 
screws, one in front of seat and two in 
rear. 

2. Remove seat,tilting as it is being lifted. 

3. Unscrew and lift air duct cover under 
driver's seat. 

4. Remove air duct cover rubber seal. (Make 
sure seal is properly installed when re¬ 
assembling. 


Instructions arid Illustrations in this Group Apply on Following Subjects: 


Steering Column and Shaft Assembly 
Steering Shaft Bevel Gears 
Steering Control Universal Jointed 
Shaft 


Steering Gear Proper 
Drag Link 
Lubrication Points 
Specifications 


Instructions Applying to Related Units of Steering Gear will be found in Following Groups: 


Uame 

Front Axle - 

Wheels - 


Group 
- 1.7601 
19.9101 


SteeAi+uj, QeaA. 
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15-7703 


STEERING GEAR 


© 5 , Remove straddle box cover screws on both 
| sides and uncover straddle box. This 
| exposes steering universal joint. 

Tig, Remove snap finish moulding at bottom of 
; instrument panel. 

; 7 , Disconnect gear shift control rod by re- 
h- moving yoke pin on control rod, under 
seat, at lower end. Make sure distance 
jtj is marked so as not to disturb gear shift 
|, adjustment when assembling. 
jl 8 . Disconnect universal joint at post by 
•i|.' removing two "U" bolts, 
fe). Slide joint back to clear bearing seats. 
|[ 10 .Disconnect grease and grease overflow tubes. 
| ; 11 . Remove three screws holding steering 
| post da3h left half housing casting. 

5 ; 12 .Disconnect battery. 

Remove center panel screws and swing out 
panel, but do not remove. 

•14.Unscrew right hand housing through hand 
hole at left of compartment and lift hous- 
%■ ing. 

[15.Remove steering column cap screws. 

^■ 10 .Remove left hand fog lamp. 
pl7.Unscrew cap screiv at base of steering 
| shaft, through fog lamp opening. 

18. Disconnect horn wire. 

19. Lift entire steering column and shaft as- 
i sembly. 

I ■ 

I 

Bremovijig steering gear universal joint 

Up. Remove straddle box cover. 

I®?. Remove "U" bolts at steering post. 

Br * Remove "U" bolts at lower end through tool 
H| : compartment. 

My Disconnect grease and grease overflow 
!»■ tubes. 

I®. Disconnect gear shift control rod by re- 
fl»y mov lng yoke pin on control rod. Iiake sure 
distance is marked so as not to disturb 
«lj| ® ear shift adjustment. 

1®.' Lift universal joint. 

HpOVIUG STEERING GEAR 

•IBI.Steerlng gear assembly is accessible through 
Mjjp-*- compartment and is removed as follows: 
flUl U^ove jack from tool compartment. 

IK disconnect steering connecting rod from 
Pitman arm. 

Remove gear shift cross shaft lubricant 
w|| overflow tube. 

Jg, Unscrew universal joint lower "U" bolts, 
Remove pin, and disconnect joint from 
.steering gear assembly. 


5. Remove two gear housing side plate upper 
long head cap screws, screwed to tapping 
plate riveted to air duct wall. 

6 . Remove two gear housing side plate lower 
bolts, accessible through spare tire com¬ 
partment. See "Body" group. 

7. Pull steering gear assembly out through 
tool compartment. 

On soae vehicles, top gear assembly is 
bolted to air duct wall by two short head 
bolts with nuts and washers, accessible from 
under driver's seat, in which case seat and 
air duct top cover must be removed, as well 
as elbow turn assembly and left hand wall 
Insulation pad. 

STEERING GEAR ADJUSTMENTS 

Consideration must be given not only to 
adjustment instructions outlined in this 
group, but also to the pertinent instructions 
given in other groups of this book which 
describe allied units of the steering gear. 
Particularly important abe the front wheel 
alignment instructions outlined in "Front 
Axle" group. 

Steering difficulties are caused not only 
by steering gear misalignments, but by one 
or a combination of incorrect adjustments of 
any partofthe entire steering and front axle 
control nechanlsm. The adjustments required 
on steering gear proper are extremely impor¬ 
tant; however, equal consideration must be 
given to maintenance of all steering control 
units in order to accomplish safe steering. 

While adjustments of the steering gear 
proper should be made independent of other 
alignment operations, incorrect adjustment 
of steering gear will affect entire steer¬ 
ing system. 

1. When preparing to made adjustments, first 
free steering vheel of all load, preferably 
by disconnecting steering connecting rod 
from pitman arm. Next, loosen instrument 
board bracket clamp on steering gear 
jacket tube. 

If ball thrust bearings on cam must be 
adjusted, make this adjustment (A) before 
making side adjustment (B). (See Fig. 1 ). 

ADJUSTMENT (A) OF BALL THRUST BEARINGS ON CAM 

Adjust to barely perceptible drag so that 
steering wheel can be turned freely,with 
thumb and forefinger lightly gripping rim. 

Before making this adjustment, loosen 



Figs. 2 and 3. Component Parts of Steorlng Column and Bevel Gear, and Propeller Shaft 
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Rousing side cover adjusting screw lock nut 
ia), see Pig. 1, and back off adjusting screw 
||g) a few turns to free studs in cam groove. 
| Then unscrew four nuts which attach housing 
Bower cover and pull cover partially outward 
go permit removal of shims. (Shims are of 
||q 03" and .010" thickness). 

II Clip and remove a .003" shim 
Required. Tighten all four nuts. 

|tight. Test adjustment and if necessary, 
^remove or replace shims until adjustment is 
correct. 


Draw down 


Adjustment (b) for minimum backlash op 
'tapered studs in cam groove 

Since larger portion of driving is done 
When travelling in an approximately straight 
jjline, more wear occurs in steering gear with¬ 
in about one-quarter wheel turn either side 
■of straight-ahead position. For this reason, 
5 «ithin this range, width of cam groove is 
narrower than elsewhere, making it possible 
(to adjust gear for wear without binding in 
extreme positions. It is important to note 
['that steering gear width of groove must be 
.adjusted at place when width of grooves is 


Fig. 4 Steering Housing is Accessible Through 


Tool Coapartment 


narrowest; that is within straight-ahead 
driving range of one half wheel turn. 

Although adjustment of lever shaft thrust 
screw will be greatly simplified if steering 
gear has been removed from chassis; the ad¬ 
justment can be accomplished with steering 
gear in place; as follows; 

Adjusting screw (2) is accessible by 
removing: 


1. Adjusting Scroiv Nut 15.Nut 

2. Adjusting Sorow 16.Steering Gear Housing 

3. Housing Side Cover 17,Lever Shaft Bushing 

4. Stud Nut 18.Lever Shaft Bushing 

5. Bearing Lock Washer 19.Lever Shaft Oil Seal 

6. Bearing Inner Race 20.Cam Bearing Assembly 

7. Bearing Outer Race 21.Steering Ana 

8. Lever Shaft Stud 22.Cam Shaft But 

9. Roller Bearing 23.Lever Shaft Washer 

10. Lever Shaft 24.Lever Shaft But 

11.Side Cover Bolt 25.Cam 

12.Side Cover Gasket 26.Cam Bearing Assembly 

13. Cam Shaft Oil Seal 27.Shim 

14. Washer 28.Lower Cover 


Fig. 5 Component Parts of Steering Gear 
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tig. 6 Component Parts of Drag Link 


Satisfactory results cannot be assured un- 
eaa all parts are replaced. Do not assemble 
tud bearings with new and used rollers to- 
ether. Bearing rollers are serviced only 
!» complete sets. 

JTMAN arm installation 
It it has been necessary to remove Pitman 
. it must be reinstalled in proper relation 
cam lever shaft to assure lever studs 
ln g in center of cam when front wheels are 
tr aight ahead. 

■ Ascertain center first by turning steering 
?eel two and a half turns from extreme left 
tition toward right. Then place pitman 
in position so that lever shaft end mark 
^responds with marks on pitman arm. 

KING DRAG LINK 
-^ag link connects steering gear Pitman 
a t forward end and steering knuckle arm 
fear. Forward end of this rod is threaded 
!“° tube and held tight by two clamp bolts. 
Jhstment of this rod should never require 


attention, however, except at overhaul or 
installation of new parts which night affect 
relation of steering wheels. When steering 
connecting rod is properly adjusted, steering 
wheel should be exactly half way between ex¬ 
treme right hand and left hand positions 
when front wheels are straight ahead. 

To adjust steering connecting rod: 

1. Disconnect forward connecting rod end as¬ 
sembly from Pitman arm. 

2. Loosen clamping bolts at connecting rod 
forward end assembly. 

3. Place frontwheels exactly straight ahead. 

4. Place steering wheel in mid position by 
turning wheel first to extreme right 
position and then counting number of turns 
required to reach extreme left hand posi¬ 
tion. Then move steering wheel back ex¬ 
actly half way. 

5. Adjust connecting rod clamping end until 
connecting rod clamping end assembly can 
be installed in Pitman arm without bind 
and without altering straight-ahead posi¬ 
tion of front wheels. 


e^"s i*» 

n ersal 

ear • 


STEERING GEAR 
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Instructions and illustrations in this Group apply to Following Subjects: 
Transmission Service Information 

Transmission Mounting Lubrication 

Instructions applying to Related Parts of Transmission will be found in the Following Groups: 


17.11101 



Name 

Air Lines 

Transmission Removal 

Clutch 

Governor 


| Transmission assembly, Fig. 1, is transverse 
■mounted with engine, and can be removed with 
power plant or separately, as explained in 
Engine group of this book. 

For convenience of explaining various serv¬ 
es ice procedures, clutch end of transmission 
fils designated in the instructions as "Front" 
Land angle drive end as "Rear". 
k Transmission has four speeds forward and 
I'one reverse. Shifting operations are explain¬ 
ed under "Shifting Mechanism". 

I 

Gears and Shafts 

All gears on mainshaft and countershaft have 
jghellcal cut teeth, and are in constant mesh. 
^Interlocking clutch collars with spur cut 

I th on inner diameter slide over correspond- 
; teeth on clutch gears. 

NSHAFT AND GEARS 

lainshaft is supported at rear end by op- 
ied tapered roller bearing mounted in angle 
ive case cover. Straight roller bearing, 
inted in case directly in front of bevel 
1 ion supports shaft at that point. Front 
mainshaft is supported in pocket by roller 
ip ing mounted in main drive gear. Main 
Ive gear and shaft are supported in case on 
igle row annular ball bearing. 

‘'ainshaft third and fourth speed stationary 
ntch gear is mounted directly on splined 
ftlon of shaft and held in place with nut 
^ locking washer. First and second speed 
ationary clutch gear is integral with shaft. 
’’ainshaft first, second and third speed con- 
ar >t mesh gears are each mounted on double 
w special needle hearings. Rows of bear- 
8s under each gear are separated with spac- 
• Bearings are held in place on shaft by 


Group No. 
4.10401 
8.7101 
5.8401 
12.3901 


shoulders or thrust washers of opposite gears. 

COUNTERSHAFT AND GEARS 

Countershaft is supported at rear on single 
row annular ball bearing held on shaft with 
two locking nuts and one locking washer. Front 
end of shaft is supported on roller type bear¬ 
ing which is held in place by clutch housing. 
Inner race of bearing is held on shaft with 
nut and washer. 

Countershaft drive and third speed gears 
are keyed to shaft with two keys and sepa¬ 
rated with a spacer. Second speed helical 
gear and reverse clutch gear are integral with 
shaft. 

First speed gear on countershaft is not 
keyed to shaft, but is carried on bronze bush¬ 
ing and is driven by sliding clutch carried 
on splined countershaft. This clutch is op¬ 
erated by reverse shifting fork and is en¬ 
gaged in all forward speeds. Operation of 
this clutch with relation to reverse gearing 
is described in following paragraphs. 

REVERSE GEARS 

Reverse idler gears are mounted on needle 
type roller bearings, with two sets of rollers 
under each gear. Spacers are used between 
adjacent sets of rollers. See Fig. 2. 

Unlike conventional transmissions, reverse 
idler gears are separate and both turn free¬ 
ly on their bearings. Driven idler gear is 
in constant mesh with helical second speed 
gear on countershaft and driving idler gear 
is in constant mesh with low speed gear on 
countershaft. As noted in preceding para¬ 
graphs, countershaft low speed gear revolves 
on bronze bushing and is driven by sliding 
clutch in all forward gear positions. 
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Fig. 3 Selector Cylinder and Linkage. 


’placement 

^enever oil pump is removed from case or 
ls assembled, install as follows: 


Reverse power path is through countershaft 
^.driven gear to countershaft second speed gear, 
to reverse idler driven gear through sliding 
flutch, to reverse idler drive gear, to coun¬ 
tershaft low speed gear,to mainshaft low speed 
15ear and through first and second gear slid¬ 
ing clutch to mainshaft. See Fig. 2. 

Oil Pump 


Transmission lubricating oil is circulated 
means of a gear type oil pump, as shown in 
N- 1. Oil pump is contained in a housing 
°unted on angle gear side of case. Oil pump 
Jjrive is through hex shaft which fits in end 
/ countershaft. 

; Drive gear has hub projections on both sides 
ich fit into housing. Driven gear is bushed 
d turns on shaft pressed into housing. Pump 
8 fitted with pressure relief valve, consist- 
8 of a ball and spring held in place by screw 
ype plug which is wired into position. 


TRANSMISSION 


1. Fill oil pump housing full of lubricant 
before bolting assembly in place. 

2. Remove screw holding oil relief spring and 
fill with lubricant. 

3. Rotate clutch shaft in proper direction 
while filling until all oil passages are 
filled and air is displaced. Unless oil 
pump is filled with lubricant, it may not 
pick up when first started, thereby chances 
of damage through lack of sufficient lu¬ 
bricant are increased. 

Sh ifting MechanISM 

Shifting of transmisaion gears to various 
forward speeds and reverse is accomplished 
with manually operated shifting lever with 
the assistance of an air operated selecting 
cylinder mounted on transmission cover. The 
air operated selecting cylinder is charged 
by action of air valve Interconnected with 
driver shifting lever. 

The manual shift lever and air valve link¬ 
age is illustrated in Fig. 3> while selecting 
cylinder mountingandmechanical connections, 
is illustrated inFig.4. Air Line Connections, 
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are shewn on Air Line Diagram in "Brakes" 
group of this book. 

The actual shifting to various speeds is 
accomplished in following manner: 

1. NEUTRAL. The normal or "Neutral" position 
of manually operated shifting lever at 
front is in position to shift to third or 
fourth speeds. In this position, the shift 
shaft on transmission cover. Pig. 2, is 
in third or fourth speed position, permit¬ 
ting the selection of either speed by man¬ 
ual manipulation of shifting lever. The 
air operated selecting cylinder does not 
assist in positioning of third and fourth 
speed gears. 

2. FIRST SPEED. As shift lever is raised up, 
air valve. Fig. 4, interconnected with lev¬ 
er, is opened momentarily to permit air 
to selecting cylinder at transmission. 
Operation of selecting cylinder positions 
shift shaft at transmission on first and 
second speed rail. Air is then exhausted 

. from cylinder; however, shift rails are 
j. held in position until gears are manually 
* meshed. Shifting lever is then manually 
| pushed forward, thus meshing first speed 
t gears through medium of control rods and 
I linkage from shifting lever to transmis- 
| sion. 

|3. SECOND SPEED. Shifting lever is pulled 
straight back, thus meshing second speed 
F gears in transmission. 

I?* THIRD SPEED. Shifting lever is pushed for- 
| ward to center position, and then straight 
«? dewn. Shifting lever is then pushed for- 
K; Ward manually to complete meshing of third 
I' speed gear. 

r* FOURTH SPEED. Shifting lever 13 pulled 
1 : back to extreme position to complete mesh- 
| ing of fourth speed gear. 

B* REVERSE. To 


and linkage permits selecting cylinder to 
position transmission shift shaft on re¬ 
verse rail. As lever is pulled back to 
reverse position, reverse gears are manu¬ 
ally meshed by action of linkage from lev¬ 
er to transmission. Action of transmission 
gears in reverse is explained under "Op¬ 
eration of Reverse Mechanism". 


MANUAL OPERATION OF DRIVER'S LEVER 

Bear in mind that the shifting of gears in 
this transmission is not automatic. The se¬ 
lecting cylinder merely positions transmis¬ 
sion shift shaft. The actual manual effort 
or technique used is same as is necessary to 
use on any other manually shifted transmis¬ 
sions. The operator should have a degree of 
"feel" when shifting from one speed to anoth¬ 
er. This technique is particularly necessary 
when shifting into reverse. The shifting of 
lever into reverse should not be a quick con¬ 
tinuous movement, but in successive steps with 
a slight pause at end of each step, "feeling" 
the meshing of gears on the last movement of 
shifting lever. 

CAUTION: When shifting out of reverse gear, 
particular care should be taken to move the 
shifting lever back in same path taken to make 
original selection. The levermustbe pushed 
straight forward and then down to first speed 
position. If shifting lever is moved through 
center position and then to first, the gears 
in transmission will not be correctly posi¬ 
tioned for first speed. 

Do not attempt to shift gears unless air 
pressure is at least 60 lbs. 


ENGINE SPEEDS 

Flexible cable connected to shift shaft on 
transmission ard engine governor automatical¬ 
ly changes setting of governor to permit high¬ 
er engine speeds while transmission is en¬ 
gaged in first, second, third and reverse 
speeds. In this manner, operation of lower 
speed gears is not limited to specified high 
speed governor setting. 

Description and instructions of governor 
used on gasoline engine are shown in "Fuel 
(Gasoline)" group of this book. Instructions 
regarding Diesel engine governor are shown in 
Diesel Operating Manual. 


position and mesh reverse 
gear, it is necessary that shifting lever 
be raised up from "neutral" and pushed for¬ 
ward to first speed position, as described 
in paragraph No. 2. The lever knob must 
then be pulled out and as knob is held out 
lever is raised directly upward, and then 
Pulled straight back. The action of air 
v aive and selecting cylinder during nre- 


MANUAL SHIFTING 

A manual shifting rod is installed on trans 
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I OUTPUT SHAFT ASSEMBLY 

fl. After universal joint yoke flange and out- 
| er bearing cap is removed, outer bearings 
I can be withdrawn with cage. Retain shims, 
located between bearing retainer and hous- 
! ing. 

|g. Pull output shaft and inner bearing through 
inner end of housing. 

Inspection of Parts 

|. Clean all parts carefully in gasoline or 
| kerosene and blow dry with compressed air. 

| All bearings should be given more than a 
fcursory cleaning. After bearing assemblies 
! have been soaked in gasoline, tap them sharp¬ 
s' ly on a block of wood to dislodge any solid 
j particles. Slush them again in gasoline and 
»blow dry with air. To not spin the bearings 
rwlth the air - revolve them slowly in races 
(;with fingers as air is directed at right an¬ 
gles to the balls or rollers. Examine races 
|and bearings for pits and scores, then oil 
"-each assembly thoroughly with clean engine 
foil. 

I Individual needle bearings which were re¬ 
moved from mainshaft gears should be thorough- 

i ly washed and inspected. Replace those bear¬ 
ing needles which show signs of scores or 
pits. (There are 138 needles to each gear.) 
i Examine teeth on all gears carefully for 
Bicks and worn spots. Do not take chances 
Pith gears which are appreciably nicked or 
Scored. Small nicks may be carefully removed 
pith a slip-stone or hone. 

Assembling Transmission 

I Procedures as outlined in following para¬ 
graphs have been tested in actual service; 
therefore, in order to assemble transmission 
|lth minimum time and effort, it is recom- 
jgnded that practices as outlined be followed 
farefully. 


pTCH HOUSING 

[Two dowel pins, held in clutch housing with 
rings, locate clutch housing on main 
| a e. In production, the clutch housing is 
?lted in place with drive shaft bearing re¬ 
finer in place; the dowel pin holes in both 
| Se and housing are line reamed, and dowels 
fstalled; and then a finish cut is taken on 
louider of clutch housing to align housing 


concentric with mainshaft. 

Service clutch housings are machined in same 
manner before shipment except that dowel holes 
are not reamed. Dowel holes are left under¬ 
size. When clutch housing is replaced with 
new part, bolt housing to main case in same 
manner (with main drive gear bearing retain¬ 
er bolted in place). Line ream dcwel holes 
in clutch housing to dimension shown in "Spe¬ 
cifications". Then ream clutch housing dowel 
holes only to dimensions listed in "Specifi¬ 
cations" under Clutch group. Install dowels 
and snap rings. 

If clutch housing has been removed for oth¬ 
er repair purposes, renew gasket between hous¬ 
ing and case before reinstalling. Always tem¬ 
porarily Install main drive gear bearing re¬ 
tainer before bolting housing to case to as¬ 
sist aligning housing and case. 

Refer to "Clutch" group of this book for 
instructions covering clutch shifter shaft. 

MAIN CASE 

Clean interior of main case thoroughly. Re¬ 
move magnetic drain plug and clean all par¬ 
ticles of metal from magnet. Blew out all oil 
passages with compressed air. 

REAR CASE 

Rear case assembly, which contains output 
shaft assembly, is aligned on main case with 
two dowel pins which are retained in case with 
snap rings. 

In production, the rear case is bolted in 
place on main case with center bearing re¬ 
tainer in place and then dcwel holes in main 
case and rear case are line reamed. If rear 
case casting is renewed, assemble rear case 
and cover to transmission with both center 
and rear bearing retainers and bearings in 
place , and without use of dowels. Shift cov¬ 
er as necessary so that when bolts are tight¬ 
ened, main shaft turns freely. Line ream 
dowel holes in flanges of new parts only to 
dimension shown in "Specifications". Then 
disassemble and line ream flanges of new case 
or cover to dimensions listed in "Specifica¬ 
tions" . 

Blow out all oil passages in case, and clean 
magnetic drain plug. 

ASSEMBLING COUNTERSHAFT AND GEAR 

With clutch housing installed on main case, 
proceed to assemble balance of transmission 
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end of shaft is in place. 

2 . As shaft is driven into case, install re¬ 
maining parts. 

3 . Front thrust washer fits in notch in case. 

4. After shaft is driven into case, tongue on 
outer end of shaft must be in vertical po¬ 
sition to register with recess in rear 
case. 

angle drive tooth contact and backlash 

Particular care should be used when assem¬ 
bling output shaft assembly and bevel gear. 
Pinions must have correct amount of backlash 
and tooth contact after assembly. Shims of 
various thickness are placed between bearing 
retainer and housing at both the output shaft 
end at the rear of main shaft. These shims 
provide correct tooth contact and backlash. 

If necessary to replace either pinion, 
matched set should be used. The gears are 
matched and lapped for service replacement. 

In production, pinions a^e carefully ad¬ 
justed for backlash and tooth contact. When 
original pinions are reinstalled, original 
shims shouldbe used. In most instances, use 
or original shims will obtain correct tooth 
contact and backlash when new gears are in¬ 
stalled. Tooth contact and backlash may be 
of original shims will obtain correct tooth 
contact and backlash when new gears are in¬ 
stalled. Tooth contact and backlash may be 
checked in following manner: Refer to Fig. 

I 1 - 

1. Install angle drive pinion in housing with 
bearings in place - do not install bearing 
cap, propeller shaft flange or shims (A), 
under bearing retainer make sure that dou¬ 
ble row bearing seats firmly in retainer. 
Hold bearing in place temporarily with a 
3" spacer. 

8 . Install original pinion spacer (B) on main- 
shaft back of center bearing. 

4. Install pinion gear on shaft. 

Assemble rear case unittomain case. Make 
sure that marked teeth on new gears match. 
Install main shaft spacer (C) and retain¬ 
er with bearing. Do not install shims (D) 
between retainer and case. 

^ Draw up tightly on bearing with one main 
bearing nut. 

Adjust main shaft to best line up of gears 
by means of screws in puller holes of re- 
; tainer (E). Bearing must be fully seated 
in retainer. 


9. Measure space between retainer and housing 
with feeler gauge. Select proper number 
of shims, adding .005" to .008" to compen¬ 
sate for compression. 

10 . Remove bearing retainer and install shims 
selected. Tighten bearing with one nut. 
Check gear line up again. 

11. Adjust backlash (see "Specifications") by 
moving angle drive gear in or out by means 
of screws in puller holes in retainer (F). 
Establish correct backlash. Be sure that 
bearing is seating firmly in retainer dur¬ 
ing this period. 

12 . Measure space between retainer (F) and case 
with feeler gauge. Select proper number 
of shims, adding .005" - .008" to compen¬ 
sate for compression. 

13. Remove retainer and install shims select¬ 
ed. Check backlash again. Install pro¬ 
peller shaft flange. 

14. Paint 8 or 10 teeth with mixture of red 
lead and oil. Turn mainshaft in direction 
of driving rotation. At the same time, 
place tension on propeller shaft flange 
with a rope or block of wood. 

15. Desirable tooth contact should be at toe 
of tooth and running back approximately 
three-quarters of tooth length toward heel 
on drive side. Contact should be evenly 
distributed over face and flank of tooth 
indicating center of contact on pitch line. 
Refer to (B) on Fig. 5. 

16. Tooth contact chart, Fig. 5, illustrates 
typical tooth contacts and remedial meas¬ 
ures. This chart is same as Is used for 
"Rear Axle", hwvever, the same principle 
applies to the angle gears used in this 
transmission. "Pinion" referred to on 
chart will designate tbs angle drive bevel 
gear. 

17.If tooth contact favors the heel or large 
end of tooth as at "C", Fig. 5, move bevel 
gear tavard pinion gear by reducing shim 
thickness (A), Pig. 1 , behind retainer and 
restore proper backlash by adding shims 
behind mainshaft rear bearing retainer, 
(D) Fig. 1. 

18.If tooth contact at toe end is appreciably 
less than three-quarters of the length of 
tooth, as at (D) Fig. 5, move bevel gear 
away from pinion gear by adding shims be¬ 
hind retainer (A) Fig. 1. Restore proper 
backlash by reducing shim thickness behind 
mainshaft bearing retainer. 
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SHIFTING MAINTENANCE 

Install shifting forks and rails as shown 
in Fig. 6. With rails and forks in position 
as shewn, install transmission cover. 

After transmission assembly is installed 
on power plant and in chassis, connect select¬ 
ing cylinder linkage to bell crank and trans¬ 
mission shift shaft. Before connecting for¬ 
ward control linkage to transmission, place 
shifting lever at front in third or fourth 
speed position. Place transmission gears in 
third or fourth speed position with manual 
rod at transmission. Connect linkage to trans¬ 
mission control rod. Then adjust selecting 
cylinder operating rod so that rod bottoms 
in piston and clevis are free. 

Move shifting lever at front into first 
speed position. As lever passes through cen¬ 
ter position, watch action of selecting cyl¬ 
inder on transmission. Movement of cylinder 
rod should position shift shaft to first and 
second speed position. If cylinder operat¬ 
ing rod is correctly adjusted, actual mesh¬ 
ing of first or second speed gears can be ac¬ 
complished readily. 

Note also action of selecting cylinder dur¬ 
ing movement of lever to reverse position. 

AIR VALVE 

Positioning cylinder air valve is inter¬ 
connected to shifting lever, as shown in Fig. 
4. When shifting lever is moved to first 
or reverse positions, valve push rod pushes 
valve plunger down, thus permitting air to 
selecting cylinder. Further movement of 
shifting lever releases valve push rod and 
spring pulls plunger back to exhaust posi¬ 
tion. 

If necessary to disassemble the forward 
shifting mechanism, reassemble and adjust the 
valve push rod so that valve is on exhaust 
position when shifting lever is at "neutral". 
When shifting lever is in center of "upward" 
movement (or on high point of quadrant), valve 
push rod travel should be sufficient to al¬ 
low full charge of air to selecting cylinder. 
As shifting lever is further moved, retract¬ 
ing spring should pull plunger back allowing 
immediate exhaust of air. 


Fig. 6 Transmission Shift Rails 


contact is low on flank of tooth, as at 
(E) Fig. 5, move pinion gear away from bev¬ 
el gear by reducing shim thickness behind 
mainshaft bearing retainer (D) Fig. 1, and 
restore backlash by adding shims behind 
pinion bearing retainer. (A) Fig. 1. 


tooth contact is high on face of tooth 
as at (F) Fig. 5, move pinion gear toward 
bevel gear by adding shims behind main- 
shaft bearing retainer (D) Fig. 1, and re¬ 
store backlash by reducing shim thickness 
behind bevel gear bearing retainer. (A) 

Fig. 1. 


it becomes necessary to increase or re¬ 
duce shim thickness behind mainshaft bear¬ 
ing retainer more than original thickness, 
change spacer (B) Fig. 1, to one which will 
allow the shim thickness variation behind 
mainshaft bearing retainer to remain at 
original thickness. Spacers are furnished 
in three thicknesses. 
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TYPE- 4 Speed Synchro 

SPEEDS-4 Speeds Forward - 1 Reverse 

GEAR RATIOS 

First- 4.36 to 1 

Second-- 2.84 to 1 

Third---.---1.70 to 1 

Fourth- 1 . to i 

Reverse-3.72 to 1 

BEARING ADJUSTMENT 

Angle Drive Tapered Bearings-No 

Perceptible End Play 

Shims Available-.003"-.010"-.030" 

Spacer Thickness-.373"-.377" 

OUTPUT DRIVE PINION - Spacers Available 
(B - Fig. 1)-.230"-.245" 

PINION AND GEAR BACK LASH..008" 

Shims Available (A and D - Fig. 1 )- 

-.003"-.010"-.031" 

THRUST WASHERS 

Malnshaft 1st Speed Gear - Thickness- 

-262"-.266" 

Countershaft 1st Speed Gear Thickness- 

-.249"-.245" 

Reverse Gear - Front - Thickness-.182" 

— .187" 


Reverse Gear - Rear Thickness-.185"-.187" 


BEVEL GEAR SPACER-THICKNESS 

(C Fig. 1)-.948"-.938" 

Countershaft 1st Speed Gear Bushing-I.D. 

-2.346"-2.349"-2.3595" 

OIL PUMP 

Gear Back Lash-.006"-.008" 

Gear Width-.623"-.622" 

Bushing - Length-.623"-. 622" 

Bushing - Burnish to-.5005"-.4990" 

Bushing - Shaft Clearance-.001"-.0035" 

Pressure Relief Spring 

Free Length-2-7/16" 

Lbs. Pressure @ 2"-3-1/2" 

Rear Case and Cover Reaming Instructions 


REAR CASE 

Line Rear New Case Flange to—.751"-.749" 
Disassemble and Re-rear Case Flanges 

Only to..-.7730"-.7745" 

REAR CASE COVER 

Bolt Cover in Place - Locate From Bearing 

and Line Ream Flanges to-.624”-.623" 

Re-Recm Cover Flanges Only to-..6250" 

-.6255" 

CLUTCH COVER 

See "Clutch" Group for Reaming Dimensions 
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Illustrations and Descriptions in This Group Apply to Following Subjects: 
Propeller Shaft Lubrication 

Universal Joints 


Instructions Applying to Related Parts Will be Found 
Name 

Rear Axle - 

Transmission - 


in Following Groups: 


Group 
- 2.10281 
17.11101 


Propeller shaft, between transmission and 
differential, is solid type fitted with heavy 
duty needle bearing type universal joints, as 
shown in Fig. 1. Slip joint is used at trans¬ 
mission end, while at differential end a fixed 
joint is used, which is splined to propeller 
shaft. Transmission end is provided with 
propeller shaft guard welded to guard support, 
which is bolted to rear spring safety strap. 

Slip Joint 

Slip joint sleeve and fixed joint yoke are 
marked with arrows, as illustrated in Pig. 1. 
When joints are installed, these arrows must 
line up so that trunnion of each joint is in 
some plane. If marks are not legible, sleeve 
and yoke should be marked before disassembl¬ 
ing. 


Universal Joints 

Universal joints are each composed of two 
: yokes,a journal, and four needle type roller 
^bearings. Each bearing assembly is retained 
iyoke with a plate and two cap screws. Spe- 
" c ial locking plates under screw heads prevent 
I loosening. 


. iiE! 


•MOVING PROPELLER SHAFT 
I When engine or rear axle is removed, pro¬ 
peller shaft can be taken apart at slip joint. 

necessary to remove propeller shaft or 
^Universal joints for repair purposes when en¬ 
gine and rear axle are in place, the shaft 
| Can be disconnected at either the differential 
|? r transmission end. After slip joint 3leeve 
|r s loosened, there will be sufficient move- 
|® e ht in spline sleeve to clear flanges at ei- 
PMer the transmission or differential end. 

Disassembling slip joint 

§f' Before slip joint can be pulled apart, 
dust cap must be unscrewed from sleeve. 


or female member. 

2. Look for arrow marks on shaft and sleeve. 
If these marks are not readily discernable, 
punch mark both members so that they may 
be reassembled in exactly same relative 
position. When clearly marked, withdraw 
shaft. 

DISASSEMBLING UNIVERSAL JOINTS 

1. Remove retaining bolts and lock plates. 
Bearing caps can then be removed. 

2. Tap yoke lightly or. one end until needle 
bearing assembly in opposite end drops out. 
Do this until all bearings are removed. 

3. To take out journal, move it sideways as 
far as possible, then tilt journal so that 
it clears side of yoke. 

CLEANING AND INSPECTION 

1. Clean all metal parts, using gasoline or 
other suitable cleaning liquid. Allow 
needle bearings to remain in cleaner for 
some time to loosen up any particles of 
hard grease. 

2. Needle type roller bearings should not be 
disassembled. Clean with short stiff brush 
and blow out with compressed air. Work 
small quantity of lubricant into roller 
assembly and turn bearing on trunnion to 
check wear. Inspect roller bearings. If 
side movement of bearing assembly is ex¬ 
cessive on trunnion, worn bearing should 
be replaced. 

ASSEMBLING UNIVERSAL JOINT 

1. Make sure universal joint bearings are 
well lubricated before assembly. 

2. Inspect journals and yokes carefully and 
hone out any burrs or rough spots on bear¬ 
ing surfaces and ends of journal pins. 

3. Insert one trunnion of journal into yoke 
as far as possible from inside and tilt 
until opposite trunnion clears yoke and 
drops into position. 



4 
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Instructions and Illustrations Shown in This Group Apply to Following Subjects: 


Wheels 

Wheel Bearings 


Bearing Lubrication 
Tires 


Instructions Applying to Related Parts of Wheels will be found in Following Groups: 


Front Axle - 

Rear Axle - 

Brakes - 

Wheel Alignment 


Group 

- 1-7601 
2.10281 
4.10401 

- 1.7501 


Wheels are carried on two opposed tapered 
roller bearings. Bearings are adjustable for 
wear and their satisfactory operation and long 
life depend upon proper adjustment and correct 
(lubrication. See Pigs. 1 and 2. 

Bearing Adjustment 

Jack up wheels one at a time and check by 
^shaking wheel endwise or by using long bar 
(.under tire. Observe movement of brake drum 
in relation to top of brake. If bearings are 
properly adjusted, movement of drum will be 
just perceptible and wheel will turn freely 
without undue drag. 

1 If this test indicates that adjustment is 
necessary, proceed as directed below: 

FRONT AND REAR WHEEL BEARING ADJUSTMENT 
!.l. Rotate wheel at same time adjusting nut is 
I being brought up tight. Rotate wheel In 
| both directions, bringing nut up until all 
| bearing parts are firmly seated and in 
f proper contact. 

'?• A drag or resistance to rotation will be 
; noted In wheel at this point. 

B 3 * Back off adjusting nut, three holes of 
|- lock ring. Wheel should rotate freely but 
* without any perceptible shake. 

[4. Lock adjustment in this position. 

Check bearing adjustment again to insure 
S that wheel rotates freely without any per- 
| ceptible bearing end play. 

0 1 l Seals 

i Oil seals at front and rear wheel bearings 
Should be inspected whenever hubs have been 
Amoved, and replaced if necessary. Always 


install new seals at time of periodic clean¬ 
ing and lubrication of wheel bearings. 

Lubr ICATION 

Wheel bearings should be hand packed or lu¬ 
bricated with special bearing lubricator shown 
in Fig. 3. Always use proper lubricant as 
specified in Lubrication charts. 

Grease should not bo forced into bearings 
and hubs through lubrication nipples. All 
lubrication nipples on hubs should be removed 
and pipe plugs installed. If lighter lubri¬ 
cant than specified i3 used, and if applied 
with pressure gun, excess lubricant will be 
forced through bearing seals with resultant 
damage to brake linings’. IT IS NOT NECESSARY 
TO PUT ANY GREASE IN HUB CAVITIES. 

Under normal operating conditions, hub bear¬ 
ings require lubrication only every 10,000 
miles. However, if vehicle is subjected to 
severe operation, bearings should be cleaned 
and repacked more often. At these intervals 
hub3 and bearings should be removed,thorough¬ 
ly washed In gasoline or kerosene, and in¬ 
spected for pitted races and rollers.Inspect 
all hub seals and replace if necessary. 

Bearings should be given more than a cursory 
cleaning. Use a clean, stiff brush and re¬ 
move all particles of old lubricant from bear¬ 
ings and hubs. Bearings should be cleaned 
carefully, as already noted in axle sections. 

After hubs are cleaned and inspected, roll 
a portion of lubricant into bearings. Use 
fingers or special lubricator for this oper¬ 
ation and make sure all parts of bearing are 
packed with grease. 

Bearing lubricator shown in Pig. 3 is very 
effective in providing supply of lubricant. 
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WHEELS, WHEEL BEARINGS 


purpose. Tighten as securely as possible. 
DO NOT USE EXTENSION HANDLE ON WRENCH. 
RE-TIGHTEN NUTS DAILY FOR FIRST 500 TO 
1000 MILES TO OFFSET "SETTING-IN" OF CLAMP¬ 
ING SURFACES. 

Inspect wheel nuts at least every 1,000 
miles thereafter. (If vehicle is subjected 
to severe service, this inspection should 
be made daily regardless of the mileage.) 
When changing wheels or tires and before 
assembling wheels to hubs, remove dirt, 
grease, and excess paint from the mating 
surfaces. 


WHEEL MOUNTING 

Dual wheels should be mounted i 
Fig. 6. Care should be exercisei 
tioning tire valves and wheel s 
placing spoke openings as shown 
both outer and inner tire valves i 
readily obtained. 


Spare Tire Carr i er 


Tire carrier is mounted in front of coach 
under floor and is accessible through tire 
carrier door. (See Fig. 4.) 


1. Nut - Wheel Bear¬ 

ing Outer 

2. Lock Ring - Adjust¬ 

ing Nut 

3. Adjusting Nut and 

Dowel Assembly 

4. Bearing Cone 

5. Bearing Cup 

6. Screw - Drum to 

Hub 

7. Brake Drum 

8. Stud - Drive Flange 

9. Hub and Studs As¬ 

sembly 


10.Oil Slinger - 
Brake Drum 

11. Bearing Cup 

12. Bearing Cone 

13. Retainer - Oil 

Seal 

14. Dowel - Bearing 

Thrust Washer 

15. Thrust Washer - 

Bearing 

16. Bolt - Oil Slinger 
17.Oil Slinger-Housin, 
18.Oil Seal Assembly ■ 

Wheel Bearing 
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. tion of the vehicle will be materially af- 
l fected. See Fig. 5. 

VALVE CORE 

Because tire service requires inflating, 
deflating and gauging of air pressures, a tire 
valve housing or stem is placed on the tube 
in a position where, after tube and tire are 
mounted, it is accessible for Inflating tube 
to prescribed pressure. For convenience, an 
automatic check valve, or valve "core" is in¬ 
serted in the valve stemfor these operations. 
Any standard valve core efficiently performs 
its function as an "operating valve" ; however, 
this valve core is subject to damage in serv¬ 
ice beyond human control. Consequently, the 
valve is not a positive seal to hold the com¬ 
pressed air in the tube. Therefore, cores 
should be inspected and renewed at regular 
intervals to prevent air leakage during in¬ 
flation or gauging operations. 

THE VALVE CAPS 

• Dirt, moisture, ice and other foreign mat¬ 
ter, under ordinary service conditions, may 
permit air to escape through the valve core. 
The VALVE CAP is, then, the only medium to 
positively seal compressed air in a tube. 

It is generally understood that valve caps 
keep out dirt and dust; therefore the erron¬ 
eous impres slon that valve caps are mere "dust 

• caps". Standard valve caps are designed with 
an inside sealing washer. This washer is the 

| SEALING UNIT WHICH DEFINITELY SEALS THE COM- 
; ; PRESSED AIR IN THE TUBE WHEN CAP IS PROPERLY 
TIGHTENED ON THE VALVE STEM. 

| Insignificant in size, the valve cap is 
| usually the most neglected part of the tire 
assembly, yet without this sealing device, 
| Proper inflation, a most vital necessity, 
E cannot be maintained. IT IS IMPORTANT THAT 
I THE POSITIVE SEALING CAPS BE REPLACED ON THE 
i STEMS AFTER GAUGING AND INFLATING OPERATIONS. 

| CORRECT INFLATION 

i Every tire is designed and built to operate 
! °n a pre-determined column of compressed air. 
I This operating air pressure, recommended by 
| fc he tire manufacturers, is an essential to 
| the safe, economical operation of the tire as 
l the proper amount of oil would be to the en- 
i gine or other chassis units. The tire may 
operate to a certain degree on more or less 
than the required air pressure, but not safe- 



Flg. 6. Position Tire Valves So That 
Inner and Outer Valves Are Accessible. 


ly or economically. 

An under-inflated tire runs sluggishly and 
quickly wears out with too much flexing. On 
the other hand, over-inflating a weakened 
tire may cause a blow-out. In addition t o the 
deteriorating effect over or under inflation 
may have on the tire life, these conditions 
will affect steering, riding comfort, and safe 
driving. FOLLOW THE TIRE PRESSURE RECOMMENDA¬ 
TIONS OF THE TIRE MANUFACTURER. 

BALANCED INFLATION 

The whole efficiency of the vehicle will be 
upset if air pressures in the tires are out 
of balance. Balanced inflation may bo ex¬ 
pressed as the tires on the same axle should 
always carry the same pressure. A difference 
in air pressure of the rear tires and front 
tires may be permissible within certain limi¬ 
tations; however, there should not be a dif¬ 
ference in pressures between the right and 
left tires on the same axle. A five-pound 
under-inflation in one front tire not only 
can destroy ease of steering, but creates 
steering hazards which generally point to a 
potential accident. An under-inflated rear 
tire can destroy the value of the most effi¬ 
cient brakes. BALANCE THE TIRES FOR EASE OF 
STEERING, COMFORT IN RIDING, SAFETY IN DRIV¬ 
ING, AS WELL AS FOR MINIMUM FUEL CONSUMPTION, 
AND MAXIMUM TIRE MILEAGE. 

INTERCHANGING TIRES TO OBTAIN LONGER LIFE 

Interchanging tires can result in a very 
material increase in tire life, therefore a 


a 
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CRANKSHAFT_ 

CRANKSHAFT B E 
cylinder bloc : 
cylinder head, 
cylinder Slee , 

D DEFROSTiiig 
DIFFERENTIAL ( 

directional S- 

distributors 

door-entrance- 

DOOR - EMERGE, 

DRAG LINK_ 

E en «ie com 
engine compare 
engine - DIESI 

ENGINTE (GAS0L3 
engine removai 
engine tune-up 

F FAN - (p 0RVi 
PAN (REAR) rad 

flywheel__ 

FOG LIGHTS—__ 
FRONT AXLE-I” 
FUEL PUMP._ 

FUEL system”! 

fuel tanks_ 

fuse panel_ 

G generator_ 

generator 
governor- 

H RAND BI 
HAND 
HEAD 
HORN 


A ACCELERATOR CONTROL- 

AIR CLEANER- 

AIR GAUGES- 

AIR INTAKE SYSTEM- 
AIR LINE DIAGRAM - , 

AIR LINES- 

AIR TANKS- 

ALIGNMENT-FRONT END 

ANTI-FREEZE SOLUTIONS- 

APPARATUS BOX- 

APPLICATION VALVE - BRAKE- 

AXLE - FRONT- 

AXLE - REAR- 

B BAGGAGE COMPARTMENT LIGHTS 


AFTER- 


BATTERIES 


BEARINGS - CRANKSHAFT- 

BELT ADJUSTMENT-COMPRESSOR 

BODY- 

BODY COMPARTMENTS- 

BODY JUNCTION PANEL- 


BRAKES 


BRAKE APPLICATION VALVE- 

BRAKE CHAMBERS- 

BRAKE - HAND- 

BRAKE RELAY VALVE- 

BRAKE SHOES - FRONT- 

BRAKE SHOES - REAR- 

BRAKE SLACK ADJUSTER- 

BRAKE QUICK RELEASE VALVE 

BULBS- 

BUZZER PANEL- 

C CAMBER - FRONT WHEEL- 

CARRIER - DIFFERENTIAL- 

CASTER - FRONT AXLE- 


12.8901 


-12.8912 

-7W.0003 

-7G.0001 

-7G.0001 

-12.8909 

-4.10418 

-12.8912 

-7L.0003 

-7M.0004 
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-7L.0001 
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CONTROL LINKAGE 


CLUTCH- 

CLUTCH ADJUSTMENT- 

CLUTCH CONTROL LINKAGE- 
CLUTCH COVER- 


CLUTCH REMOVAL- 


CLUTCH SHIFTER SHAFT- 


INDICATOR- 


COIL- 


COMPARTMENTS 
COMPRESSOR - 

COMPRESSOR DRIVE - DIESEL- 

COMPRESSOR DRIVE (GAS ENGINE) 

CONNECTING RODS- 

COOLING SYSTEM- 

CRANKCASE VENTILATION- 


BODY- 


ENGINE- 


SIGNAL- 


CAMSHAFT- 

CARBON TRAP-- 

-8- 

-4.1 

CARBURETER_ _ 


CHECK VALVES- 

- 4 .1 £ 

CHOKE--- 














































































































